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Akt. I. — On a New Optical and Mineralogical siructurt^ 
exhibited in certain specimens of ApophyUite and otfier 
minerals.* By David Brewster, LL.D. F. R. S. Lond. 
and Edln. Communicated by the Author. 

XjLBOUT die end of the year 1816, I received from Major 
Petersen sonic fine crystals of the ApophyllUe surcomposh of 
Haiiy, from Fassa in the Tyrol. Upon exposing them to po- 
larised light) I found that they had one axis of Double refrac- 
tion ; but I was surprised to observe, that the system of colour- 
ed rings, with which this axis was surrounded, was composed of 
unusual tints, the only colours of the first orders being bluish- 
violet and greenisli-ycUoxc^ separated by a ring of white light. 
In order to ascertain die origin of these anomalous colours, I 
collected all the Faroe Apophyllites which could be procured, and 
upon subjecting them to a minute examination, I discovered the 
very extraordinary structure of this mineral, and was led to the 
results which it is the object of the present paper to describe. 

The Apophylhtes from Faroe, crystallize in quadrangularprisms, 
with flat sununits, having an almost imperceptible truncation 
upon the angles, and also in angle and double four-sided pyra^ 
mids, the planes of which correspond, with die small trunca^ 
lions upon the prism, and form angles of 60" with those on the 
opposite side. The gi'cater proportion of the quadrangular 
prisms have their planes highly polished, and very much stri- 



J^ Thifl paper was read before the Royal Society of Edinlmrgh on the 1st of 
Yc^ruaL^1819. 
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9 Dr Brewster ore the Structure of ApopliyU'iU. 

ated ; but tbert are othera where the surface is less spleiuTe 
and where the crystal has the appearance of lieiiig more perfect- 
ly formed, as well as more compact and more transparent. 

Having cut off tlie slice, abiiul the fiftieth of an ineh thick, 
which formed the suumiit of a quadrangular prism, I found 
that it had only one axis of double refraction, and produced the 
same a«t of (»loured liiigs, with the same anom^ous tints, as the 
apophyllite from Fassu ; but upon removing a second slice of 
the Biune size, it exhibited the beautii'ul aj^ai'aiice shewn in 
Fig. 1. This Ugure, resembling a tessellated pavement, is com- 
posed of four rectangles, RT, RV^ VS, ST (Plate I. Fig. 1.), 
surrounded by a border MROVNSPT, and having at its centre a 
rectangle abed, with its sides opposite to the angles of the quad- 
rangular prism. The tints dc])olarised by the four squares, 
were below the xeMtc of the (irsi, order, and tlial %£ the cen- 
tral rectangle was imperceptible ; but in order to display the 
full beauty of the figure, and to ascertain the character of its 
tints, I placed tlie slice upon a plate of sulphate of lime, which 
polarised a ycltow of the second order, so that the line MN co- 
incided widi the principal axis of that crystal. The brillian^t- 
yellow of the sulphate of lime was raised to a bright red, by 
its union with die tint of tlic squares RT, VS of the apophyllite, 
and was depressed to a fine blue by the opposite action of the 
tints in^thc squai-es RV and ST. The rectangle abed r». 
maitied yellow, and tlie border MONP had the same tints as 
the adjacent rectangles. 

Some of the pjTamJdal crystals are destitute of the teEsellated 
structure, while others exhibit nearly the same phenomena as 
those wliich we have described ; but owing to the truncation of 
the angles, the pattern has the appearance shewn in Fig. 2. 
where the border shewn in Fig. 1. is completely wanting. B^ 
taking a succession of slices from tlie pyramids, we see the struc- 
tures shewn in Figures 3, 4, and 5, and wc sometimes obtain the 
appearance represented in Fig. 6, wliere the central rectangle is 
wanting, and the iessela- are bounded by irregular curves. 

If we place t*"- -'if "s of apophyllitc upon a divided apparatB% 
and expose I ^wiscd ray, it will be fi^i 

perpendicular rat slice, and tlie rei 

subsequent si :t whatever in dcipc^ 

cident light, I lire it by biclsnni 



my, and hove therefore one axis and a circular system of ]ing# 
n)UHd the axis of the prism. The rectangles RV, VT, on th» 
other hand, will be found to depolarise a bluish white of the 
first (»:der, when the lines RS or TV are parallel or perpendi.> 
colar to the plane of primitive polarisation, but all tb^ tinta 
vanish when the lines MN, OP come into that jdane, in the 
same maimer as in plates of mica, and all other crj'stals widi 
two axes. 

If we inelme the apt^hyllite in the direction MN or OP, 
when RS or TN are in the plane of primitive polarisation, the 
tint will gradually diminish ; and at an angle of about 17^ 4** 
with the axis of the prism, it will entirely vanish, as the reiTa&- 
ted ray now passes through one of the poles of no-polarisation. 
By increasing the inclination still farther, the tints recommence^ 
but with an opposite character, and the whole square MONP i* 
covered with an uniform positive tint, the boundaries of the four 
large rectangles and the small central one being no longer seen. 
The cause of this singular result will be better understood from 
the following deductions, which the preceding experiments au- 
thcxise. 

1. The apophyllites from Fassa and Uto, have one axis rf 
double refraction and polarisation, which is po»tive Uke thaft 
of quartz. 

% The central rectangle abed of the tessellated ap^hyllite 
from Faroe, and the minute stripes of it formed by the lines 
monpm^ ar^cSy bt^dVy have likewise one iaxis of douUe refrac- 
tion. 

3. The four rectangles HT, RV, ST, SV, have two axes of 
double refraction, the principal one of which is pofflti^^, and the 
inchnation of the resultant axes is about 34^. 

4. The plane of the resultant axes of the rectangles ST, RV, 
passes through their diagonals MN ; but the same plane in the 
rectangles RV, ST passes through OP. Hence it follows, 

5. That the four rectangles, even if they were not separated 
by the portions with one axis, would not form an uniform plate, 
and that RV is the same as RT turned round 90° ; SV the 
aame as RT turned round 180® ; and ST the same as RT 
ttti ked roun*fi70«. 

6; This siflguli^ construction has no resemblance to that <^ 
madea or hemitrope crystab, for the four vectaxvgk^ »£^ Y*> 
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tiara of one crystal, whereas the combined crystals whicli J 



uid are merely twi» 



a macle, preseri'e each their scjioratc Ibi 
crystals met'banically united. 



These conclusions enable us to explain tlie uniformity both in 
the colour and character nf the tints, over the whule jilate MNOP, 
when it is inclined more than 17" 4' in the plane MN. Be- 
yond this im'lination, we oljscrvc the lints in RT, SV, witliout 
the poles of no-potansation,and therefore they are poEativc,orhave 
tile same character as the tints produced by tlie rectangle ahcd^ 
uiul tlte rectilineal portions that have only one axis ; — that is, 
these tints will rise into higher orders when crossed with sul- 
phate of lime. In hkc maimer, in the rectangles RV and ST, 
we obaene the lints in a plane perpen<licular to that of the re- 
BultBRt axes ; and as those ^^■ill also rise to higher orders when 
crossed with sulphate of lime, the cliaracter of all the tints in 
tlie plate will be positive, and they will neai'ly have the same iiv- 
tensity when the inclination of the plate exceeds half the inclina- 
tion of the residtant axes. 

In examining the action of Apophyllite in planes perpendicu- 
lar to the axis, I had the advantage of very large pjTamids 
which Major Petersen, to whom I hati t^iibited the preceding 
results, brought me from the Faroe Islands in the autumn of 
1817 ; and from the free access which I have at all times had 
to tlie cabinets of Mr Allan and Sir George Alackenzie, whicli 
ai-e peculiarly rich in apophyUites, I have been enabled to ob- 
tain results of greater generality and interest. 

Through one of these pyramidal crystals, which is shewn in 
Fig. 7, I observed the two images formed by double refraction^ 
and found that the principal axis was positive, and that the 
maximum de\'iation of the extraordinary ray was much inferior 
to that of Mesotype. Upon transmitting polarised light through, 
two of the broadest faces, they appeared covered with fringes^ 
as shewn in Fig, 7, those near the summit a 6. being bluish-violet 
and ip-eeni'Sh-ydlov!, and those produced at a greater thickness 
\x:mg green and mi}'k. The fiinges were bent at the meeting. of 
the pyramida' " 'hewn in the figure; and, when the 

light was trar the faces VRae, TSJft, the sanit 

fringes appea sen and pink tints eumnieQce4f^._^ 
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S greater distance from the summit than formerly, ahliougli tlic 
tliickness ab was now 0.09 of an inch, whereas ac was only 
O.02, In some of the pyramidal crystals, I liave found the 
force of the axis in the plane of the loiniiiie to be so weak as to 
he nearly ^ur or Jive times less than in the quadrangular 
prisms ; and, in several of these last crystals, the maximum lint 
decidedly varies in different parts of the length of the prism, so as 
to produce a succession of coloured bands at the same thickness. 
Of all the crystals which have one axis of double refraction, 
Apoj^iyllite is tlie only one in which the colour of the rings de- 
viates from those of Newton's scale. This deviation is very 
coounon, and, indeed, almost universal, when the rings are 
formed by the joint action of two axes ; and hence it appears 
more than probable, that the single positive axis oi' the Fassa 
npopliyllite is die residtant of two equal and rectangular ncga- 
lying in tlie plane of the laminae •. 
It appears from the preceding observations, tliat there are at 
it three different kinds of Apophyllitc, which may be distin- 
-guished from one another by pliysical chai-acters of a very pal- 
pable kind f . The tessellated structure which is possessed by 
of these kinds is a property so singular and so distinctive, 
it I would pi-oposc to mark it by the name of TesselHc. 
The optical structure of apophyllite, which I have now de- 
ibed, may be discovered without tlie aid of ptdarised light, in 
vpet^ens of this mineral that are in the course of decompotutjon. 
In a specimen of the variety called Alb'm, from tlie cabinet of 
Mr Brooke, I have observed the central rectangle in a state 
of integri^ and tronslucency, wIiUc all the surrounding portions 
had assumed a white opacity, from paitial disintegration. 

The interior conformation of Apophyllite presents us widi the 
■W fact in crystallography, lliat a regular crystalline ibrm arises 
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■Snce this paper was prinled, I have learnetl from M. BerzeUus, thai he hsi 
analjicd the ApDjih^lIHe of Lto; and, as Ihia distiiigui^ht^d chemiet has Undlj 
« «I U> undertake the analynii of the TesKelBtcd Apophylliles from Faroe, we 
" be able, in <m next number, la publish Ibc resulta of his uial^tia. 
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in some cases from the union of smaller crystals, whose Inmol^ 
gous sides are not parallel to eadi other. The Abb^ Hauy 
'very ingeniously conjectured that the hexaednd Arragonite 
^as a compound cr}'staJ of this kind, consisting of four 
Tbomboidal prisms; and Malus has ^ewn that such a coat- 
irination is quite compatible ^ith its doubly refracting struc- 
ture. If Arragonite had only one axis, as Malus bdWved, th^ 
mineralogical hypothesis -would not have been at variance witli 
the optical results ; but as I have elsewhere diewn * that Arra- 
■gonite has two axes, and that their united action is not symme- 
trical round the axis of the prism, it follows that tlie hypothem 
-cf Haily is radically incompatible with the qpbcal phenomena of 
Arragonite* 

These remarks are equally applicable to every hypothesis re- 
4ipecting the formation of Arragonite, in which a^ven hne in one 
crystal, lying in the plane of its resultant axes, is not paralld to n 
line similarly situated in all the other crystals. In many Arra- 
gonites whidi I have examined, the hexaedral prism is composed 
.of irregular portions, one set of which has the plane of their re- 
sultant axes in a direction different from the other «et; biit 
' there was no appearance of a tessellated structure, as will be se^ft 
from Figures 9 and 10, where the shaded parts rq>resent those 
portions which have the plane of the axes in the directicm AB^ 
while the white parts have the plane of their axes in the direc- 
tion AC. 

In examining the optical phenomena of Suijiiate of potash, I 
have discovered a i^ingular tessellated structure, which majr 
throw ccmsiderable light upon that complicated crystalline form« 
the Bipyramidal Dodecahedron. My first experiments on thw 
-salt were made with rhomboidal prisms, whose angles were 114® 
-and 66", which I found to have two axes of double refraction. 
Among other crystals of sulphate of potash, I found hexaedral 
prisms and bipyramidal dodecahedrons "I". The former had only 
one axis, and I therefore expected that the bipyramidal crystal 
would have the same property. Upon cutting a plate, however^ 



* S«e PhU, 7 '^'^ 1, 202 ;— and the Journal of the Royal Iruiittim 
Hon, vol. iv. p. 

. t Count Bou ive form of sulphate of potash the bipTnLxx^ 

dal dodeoahedr , &c p. 181« 
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})crpcniliciiJar to the axis, I was surpiised to obsen'e the tessel- 
lated structure sliewn in Fig. 8, and to find that each of tJie six 
equilAteral triaugles had two axes of duublc refrat^tion, of the 
same character and intensity as (hose which occurred id tlie 
cbombcnd^ piiKui. The general tints in the triangles AOB, 
DOE, descended to zero by a series of fringes at their junctions 
with the adjacent triangles, and the plane of the resultant axis 
biMcted each of the angles at the centre of the hexagonal sec- 
tion. These facts put it beyond a doubt, tliat the bipyrami- 
dal dodecahedron was, in this case, neitlier derived from the 
rimmbcud, which has always one axis of double refraction *, 
nor was the primitive (bim of tlie crystal; but was form- 
ed by some new process, which had not been recognised by mi- 
neralogists. Tlie perfect siniiiarity Wtween tlie properties o! 
the rhomlxiidal prism and the bipyraraidal crystal, suggested 
the idea that the latter might be composed of the former, in 
web a manner that each of the oppoute faces of the pyi-amid 
irere tlje two sides of the prisnL Upon measuring the angle 
fimned by these opposite faces, I found it to be 114", the very 
the ang^c of tlic rhorabaidal prism ; and, as I had ub- 
■ed that tliese two forms were the product of the same cry- 
-KaUization, and that the one was sunietimes united to the other, 
I had no Fonger any doubt tJiat this was the true ori^n of tlie 
btpyramidal dodecalicdron of sulphate of potash. 

A structure somewhat analogous to the one we have now de- 
vribcd api^ars in tlie cruciform Harmotoine, which Rome de Lisle 
supposes to consist of two compressed dodecahedrons, cros^g 
me anotlier at right angles, so that their axes are coincident. 
Hauy|- con»ders this opinion as highly probable; but be at 
the same time remarks, that the cmciform variety may still be re- 
garded as a simple crystal. - in oi-der to dctciinine this point, I 
fanned two planes perpendicular to tlie axis, and having exposed 
the crystal to polarised light, 1 was enabled not only to confirm 
(the conjecture of Rome dc Lisle, but also to ascertain the man- 
(rin which the mutual penetration of the crystals takes place. 

' Slice th(! publicntinn of m; psper on Ihc [aws of PolarlBBlion and Double R«. 
fnctttn, in the Phil Tram, for tH18, I have BScertained diat crysUls nbose pri- 
iillivefonn ii Vaa acute rbonibuid, and the bipiraniidiil dodecoliednui, hataaa^ 
Cac axis of double refracliiDD. 
■ + Ttaiti it Minerelngir, torn. iif. p. 197. 
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Tlie appearance exhibited by the criitiforni hamiotome is shewn 
in Fig. 11, where each of the compressed dodecahedrons is re- 
duced as it were to notliing at its axis, by two opposite gnwves, 
in order to admit of a symnietrial combination. Now, it is quite 
obvious, that the on]y difference between this compoimd crystal 
of liarmotome, and the compound double pyramid of sulphate of 
potash, is, that tlie former is composed of two crystals, crossing 
one another at angles of 90°, whereas the latter consists of three 
crystals, crossing one another at angles of 60". The eouibincd 
cr)'3tals of Hannolome, however, have not the remarkable pro- 
perty of forming one of the simple primitive forms of crystals, 
as is done by the combined rhonilwids of sulphate of potash. 

In various other crystals, I have observed phenomena that 
have some analogy with those which are the subject of t]iis pa- 
per. In Nitre, tlicy are very common, so as in exhibit two ad- 
jacent triangles turned round 30" ; and I have noticed a very 
remarkable appearance of the same kind in a specitnen of sul- 
phate of lime Irom Montmartre, which cont^ned a fihn of the 
form of an oblique parallelogram turned round 25", wliile all 
the films around it had suifered no change in tlie [wsition of 
their axes. 

The results which I have now endeavoured to explain, posses 
« considerable degree of interest in their optical relations, Thrir 
influence upon the doctrines of crystallization is very obvious, 
and the mineralogist will not scruple to admit, that, if the physi- 
olc^ of mineral bodies shall ever attain the dignity of a science, 
its foundations must be laid upon optical results, and its progress 
directed by the imerring light of optical analysis. 

EniNBtrEGH, Jan. 29, 1819. 



Art. II. — (hi the Hifposulphurous Add and its Cmripounds, 
By J. F. W. Herschel, Esq. F. K, S. &c. Communicated 
by the Author. 

X HE experun' ' ■' '^nt to he described, were occasioned by 

the following ac "ig set aside, for a few days, a so. 

lution of hydri et of lime, I was struck by oW 

vcn-ing a bjttci li, when almost wholly dc.;ci),u 
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posed and colourless, similar tx> that of sulphate of magnesia, 
which I could not account for. I at first suspected the pre- 
sence of that salt, from having possibly employed a magnesian 
limestone, or from some accidental source, but soon satisfied 
myself to the contrary. The liquid had lost its property of pro^ 
cipitating iron or copper from their solutions in the state of sul- 
phurets, though it still gave a copious precipitate to tlie car- 
bonated alkahs, and of course retained lime in some state of 
union with an acid, which could not be either the sulphuric or 
iulphurous^ neither of these fonning soluble salts with lime» 
The inquiry now became highly interesting; the experiments 
of Berthollet, as reported by Dr Thomson in (he Sd volimie 
of his Chemistry (4th edition, p. 52), on the decomposition of 
this identical solution by atmospheric exposure, as well as those 
of the latter eminent chemist himself on the similar compound 
of potash (Chem. vol. iii. p. 385), expressly with a view to this 
point, appearing definitive as to the formation of mere sulphates 
under these circumstances ; while a few trials were sufficient to 
establish marked distinctions between the acid in question, and 
any with which I was then acquainted. 

Some time after, and when most of the experiments I have to 
relate were made, and a great part of the present essay written, 
a friend pointed out to me the following passage in the 5th edi- 
don of the work above mentioned : " Besides the two acid com- 
pounds of sulphur and oxygen, we have the fullest evidence of 
the existence of a third, composed of one atom sulphur + one 
atom oxygen, or of sulphur 100 + 50 oxygen by weight, to 
which the name of Hyposulphurous Acid may be given. This 
acid has not hitherto been obtained in a separate state, but can 
be readily enough obtained united to bases."" I immediately 
procured the edition in question, but foiuid little farther satis- 
faction. The distinctive characters of the acid, wliich are very 
peculiar, are not mentioned ; and only one or two of the hypo- 
sulphites described in a very general and imperfect maimer, 
while die reader is referred to a paper by Gay Lussac, in the 
85th volume of the AnnaJcs de Chimie, which I have not yet 
been able to procure ; but, from the known accuracy of Dr T, 
as' a compiler, I have little doubt he has extracted all that is ooiv. 
.^^» d on the subject in the French clicmisfs memoir. On tfai9 
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account, then, and because the composition assigned there to ibtt 
acid (tliough sufficiently probable a priori^ and correct in point 
of fact, as will soon appear), is supported by no experiment ad- 
duced, I may yet venture to hope, that the following cx}x;riment% 
imperfect as they are, being made in the absence of most of the 
conveniences for chemical research, may possess some novelty as 
well as interest. Even to have verified a known fact, by indepen- 
dent observation, is something, as it gives an air of reality, and a 
body to science : but such is the nature of chemistry, that it n 
next to impossible to pursue an independent train of investiga- 
tion, without encountering some novelty worthy to be recorded. 

The Hjrposulphurous Acid (which seems to me a better epithet 
than the Sulpho-Sulphurous, by which I had proposed originally 
to designate it,) not appearing capable of a separate existence^ 
or, at least, not being procurable in that state in any quantity, 
or without great difficulty, its characters can only be ascertained 
by examining its combinations with bases. Some of the princi- 
pal of these are as follow. 

They are (with one or two exceptions) easily soluble in wa- 
ter, and their solutions have usually either an intensely bitte^ 
or an intensely sweet taste. 

When heated to a degree below redness, they are decom- 
posed ; and, while sulphur separates, a sulphite, or, in some in« 
vtances, a sulphuret, of the base remains ; in which latter cas^ 
the sulphur separated is in the state of sulphurous acid. Hence 
they are for the most part inflammable in the open air. The 
action of nitric acid, or a stream of chlorine passed through 
their solutions, converts them into sulphates, separating, at the 
tiame time, a quantity of sulphur and free sulphuric acid. 

The hyposulphites and their solutions are decomposed by all 
the other acids except the carbonic (and perhaps one or twx> 
more of the less powerful ones), especially when heated with 
them. Sulphurous acid is disengaged (though not immediately)^ 
and sulphur precipitates. 

They precipitate lead from its solutions in a white powd^^ 
which is hyposulphite of lead. 

Oxynitrate of ' itrate of mercury, dropped in ex- 

cess into a dilute 7 hjrposulphite, precipitate their 

lespective metals ilphurets* The phenomena of 
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Hai predpitatioii, whidi, in the case of silver, aie very curious, 
will be detwled hereafter. Nitrate trf" bismulli, when heated 
(but not olherwisi?) undergoes the same cJiauge ; while solutions 
rf manganese, iron, zinc, copper, tin, suffer no such precifntation. 

One of the most liingukr characters of the hyposutphitetii is 
the property thc'u- solutions possessof dissolving muriate of silver. 
Bud retaining il in considerable quantity in permanent talution. 

I sh^ now proceed to describe the salts I have succeeded in 
ibming, bt^nnlng with that of IJine, as being the moat readily 
obtained in a state of perfect purity, and therefore best adapted (« 
tfibrd a knowledge, by its analysis, of the composiuon of ite aad. 

Sypoaidphite (^Ume may be formed by cKposing the hydro- 
guretted sulphurct of that alkali in a flat vessel for ten or twelve 
■days to the air, and in this manner it was also obtained in an 
CKperiraent described by Dr Thomson. As this mode of proceetl- 
ing is, however, very tedious and inconvenient, I soon began to 
kok out for more expeditious, as well as more productive pi-occsses. 

When sulphite of Ume is boiled with sulphur in a large quan- 
tity of water for a considerable time, tlie hyposulphite is formed, 
usually in small quantity. This process, however, suo 
B more certainly, and yields a larger product with some of 
tile other bases than with hn»e. But, when sulphur is present- 
ed in suiScient abimdance in a nascent slate, to a sulphite also 
.Boscent, the circumstances would seaii particularly favourable 
'to the union of the sulphurous acid with an additional dose of 
■ulpliur ; and, on trial, I found it tJie readiest mode of obtain- 
ling tile salt in question. But before I describe the process I 
employed ftw tliis purpose, it will be necessai-y to say a few 
words on the combination of sulphiu* with hmc. 

If three parts of slaked lime, and one part sulphur, be boiled 
ifcr an hour with twenty parts water, and the liquid decanted 
Ii4iile yet hot from the undissolved porlion, into bottles exactly 
ifijll Mid stop])ed, a few delicate bundles of orangc-coloiu^d 
oystais, of a plumose or acicular form, are deposited after some 

lys standing ; and on emptying the bottles into a flat vessel, 

small quantity more forms immediately. If, on the other 
liand, the solution be allowed to cool, and remain for some 

irs In contact with the sediment, a very copious formation 
tliem takes place throughout its whole substance, bristling 
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over its surface, and even hanging down from that oi' the liqmJi 
These crystals, which I do not find described in any of the 
usual works, are easily separated, hy washing, fnim the greater 
part of the impurities in which they arc formed, though a por- 
tion adheres obstinately. They cannot be dried in contact witli 
air, wlihout immediate decomposition, but, by subjecting theni 
under an exhausted receiver,* to the absorbent power of a large 
ourfece of sulphuric acid, they may be obtained free from ad- 
hering moisture, after which they are permanent in a dry atmo- 
sphere. They are very sparingly soluble in cold water. By 
keeping a large excess of them in that liquid for a month, be- 
tween the temperatures 39" and 45" F., widi frequent agitation, 
their solution had no higher specific gravity than 1.0105; it 
bad a wine-yelluw enlour, and an acrid, bitter and sulphiu'eouB 
taste. Hot water dissolves a much larger portiun, which it doe* 
not deposit on cooling, imless lime or some other body in fine 
powder be adiled. Their figure, when slowly formed, (by kee]>- 
ing a portion of their solution formed by heat, but allowed to 
grow quite cold, on lime for a month,) is titat of hexangular 
plates, with two of their sides longer than the res.! ; or, which 
comes to the same, quadrilateral prisms somewhat elongated, 
and terminated by diedral summits. 

I was not able to procure this substance in any quantity in 
a state of suflicient purity for exact analysis, so that the follow- 
ing must be regarded as only approximative, and to be correct- 
ed by the theory of definite proportions. 

43 grains, decomposed by dilute muriatic acid, gave 3S.7S 
carbonate, answering to 18.43 lime, or 42.88 per cent. Sul- 
phuretted hydrogen was developed, and a quantity of sulphur 
erpai'atecl, which, after fusion, weighed 5.35 gr^ns (12.44 per 
cent.). Now, 42.88 ]ime,if united to sulphur in tlie proportion 
expressed by the formula 2L + S, would require 12.08 of that 
substance. 
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40 grains, in a less state of puiity, were ignited in a gUsB 
tube blown into a bulb and coated, tho extremity being plunged 
under mercury. A copious evolution of sulphuretted hydrogea 
ia great punty took place on tlie first impression of the heat, 
which) reduced to iJie temperature 32", and pressure 30 inches 
A perfect dryness, equalled 2643 grain measures, or 4.09 grains 
[i(iO.Sl per cent.) taking 1.1912 for the spccitic gravity of tlus 

i, and „ for that of dry atmospheric air. This quantity 

feoittuns 9.57 sulphur, and 0.64 hydrogen. The tube weighed, 
rII washed out uitli muriatic acid and dried, lost 33.1 grains 

(59-^ per cent.), which is the weight of the residue ; while, in 
lothcr experiment, 15 grains of the crystals left 8.99, or 60.00 
er cent. This residue was of a pinkish white colour, and rct^ned 
Kactly the shape of the crystals. Abundance of water distilled 
— These results give, for the ultimate component parts, 

, 42.9 

MlAur, 26.0 viz. 9.57 in the sulphuretted hyd. + 16.39 >» 
Hydrogen, 0.6 residue after ignition. 



30.5 water and loss. 

100.0 
Now, if wc calculate on the atomic composition of the sub- 
*imce, as being 2L+(2S+H) neglecting its water of crystalli- 
Kticai, we shall Hind these C9.5 pai-ts to consist of 



i 



^25.58 bisulphuretted hydrogen. 



Lmie, 43.92 

Sulphur, 24.75 I _, 
Hydrogen, 0,83 i 

69.50 

With regard to the water, as it was not actually collected, 
Ihe estimation 30.5 ]K;r cent, may be somewhat erroneous. Were 
28.75 per cent, it would exactly agree with 4 atoms water 
W.) ; and the difHculty of procuring the crystals ui any d& 
lite atate as to dryness or integrity of conipoation, admits an 
to even a larger extent. Calculating the con^posilion, 
from the formula 2L+(a S+H) + 4W, we have 
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Lime, 45.0i 

Bisulphoretted 1 ^^^ ^^^3^ suInhur+0.84 Lvdrc 
hydrogen, ) 

Water, 98.75 

100.00 

One half the sulphur contained in the crystals is there&fW 
12.68; and, as this coincides very nearly with the 12.41 dis- 
engaged by muriatic acid in the first ex(>erimeiit, we are autho- 
rised to conclude, that the other half would precisely saturste 
the hydrogen present, if in the state of sidphurelted hydrogen. 

When sulphurous acid is ground «-itli these crystals in a mor- 
tar, its smell disappears ; and when filtered, it is found to be a 
solution of hyposulphite of lime. The same result is obtained 
"(rfien a current of sulphurous acid gas is passed through any 
lixivium formed by boiling hme with sulphur, or through the- 
hydrosulphurot. Tlie whole of the sidphurous acid is eouTerted 
into hyposulphurous ; and when the latter metliod is employe!^ 
pure sulphur, unmixed with au aXom (^sulphite of time, is pre^ 
dpitated, while the hyposulphite remans in solution. 

When this solution is boiled down to a certJun d^ree of con- 
centration, it be^na to be rapidly decomposed, and sulphur and 
sulphite of Hme separate in such abundance, tliat nothing is 
gained by continuing the ebullition. (Those may be again unit- 
ed into hyposulphite by digestion in a large quantity of water.) 
If we would obtain tlie salt in ciystals, the solution must be far- 
ther evaporated at a temperature not exceeding 130°, or at most 
140° F. Filtered wliile hot, it tlicn yields, on cooling. Urge 
and exceedingly beautiful crystals, which affect a great varie- 
ty of very complicated forms. The most aimmon, however, is 
the hexangular prism, whose sides are inclined to each otlicr at 
angles of 141" 39', 110° 45', and 107" 36', and two of whose 
ades are usually much smaller than the others. These crystalB 
have a natural joint or cleavage, parallel to the axis, and the 
two smaller sides {or dividing the lai^r angle of the jmsm) as 
perfect and well defined as thai of any crystallized mineral ; ba- 
sides which, int *" "atural joints, parallel to tlie two 

otlier ades, may They are doubly refractive, the 

indices for the being respectively about l.£83 
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and 1,698. When a beam of polarized liglit is tmnsimtted 
Dearly at right angles, through a piate of this salt, boundE^ on 
other side by the prinapal natural joint, and analysed at its 
egress by a prism of Iceland spar, in the usual maimer, a net of 
coloured fringes is seen, whose elliptic figure, as Dr Brewster 
lias (Jiown in his elaborate researches on this subject, indicates 
the existence of more than one polarizing axis in the crystal. 

Hi'posulphite of lime is Tcry soluble in wat^r, that fluid, at 
37" F., being capable of dissolving nearly its own weight, during 
which the thermometer falls to 31". The specific gravity of » 
idiition, saturated at 50", is 1.300 ; and when the specific gr»« 
rity is 1.114371 at 60", the solution contains 0.2081 of its 
trdght. Its crystals are not altered by exposure to air of the 
nsual degree of moisture ; but, when dried by sulphuric acid in 
vaitio, or at 100" F. in the air, they become covered with a 
white crust, like phosphate o£ soda, which destroys thdr lustre, 
without impairing thar figure. They are insoluble in aloJiol 
of 0.82344, which also precipitates them in spiculae, from thar 
solution in water. 

In order to attain a knowledge of the composition of this salV; 
I made the follouing experimenls. 

14i54.75 gTEuns of the crystallized salt, carefully dried in a 
*ery moderate temperature, were dissolved in distilled water. 
The wright of the solution so produced (which I shall call, for 
<iisti!K:tion^s sake, the standard solution), was 6365.62 grains, 
«o that every hundred grains contained 2S.S5&S of tlie crystals. 

600 grains of this solution, containing 137.12 of the crystals, 
Were precipitated with carbonate of ammonia, adding, at the same 
time, some of the pure alkali, to absorb a slight excess of carbo- 
nic acid, which prevents the precipitate adhering to the vessels. 
Collected with extreme care and no loss, and gently ignited, the 
carbonate of lime weighed 53.01, (or 38.66 per cent, equivalent 
! to 81.77 lime). 100 grains of tlie crystals themselves, from the 
L liune parcel, gave, by a similar process, 3S.65 carbonate, or 
E1.765 lime. 

130 griuns of the same parcel of crystals, decomposed bj 
a small retort over a powerful Argand lamp, underwent 
1 4l partial fuapn into a white opake cream ; after which, the d»- 
mtion was in<ticated by sulphur separating and attacluog' 
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itself to tlie upper part of the vessel. Meanwhile, water distUl' 
ed over, smelling slightly of sulphuretted hydrogen, and render^ 
ed turbid by a niinute quantity of isulphur. It weighed 49.8 
(38.3 per cent) ; but this is undoubtedly too small, die heat of 
a lamp being not strong enough to expel all die water, a fuU 
ignition being requisite for that purpose. The retort was now 
washed out with hot muriatic acid, which caused a copious dis- 
engagement of sulphurous acid, and 15.61 grains of sulphur 
were collected on the filter, including 0.05 obtained by evapo- 
rating the distilled fluid, and that attached to tlie neck and 
vault of the retort, which was clearly washed out by the acid. 
This sulphur amounts to 12.04 per cent, and, as we shall pre- 
sently see, is almost exactly half what the salt contains, the 
other half escaping in the state of sulphurous acid. The muri- 
atic solution, precipitated by carbonate of ammonia, gave 50.18 
carbonate of Ume (38.68 carbonate, or 21.72 lime per cent). 

To determine more exacdy the quantity of water, 100 grains 
cdrefully dried, were brought to full ignition in a closely cover- 
fed platina crucible, and lost 54.05, of which, by the last experi- 
ment, 12.04 were sulphur. Hence the water amounted to 42.01. 
Sulphite of lime remained. 

To determine the quantity of acid, and its composition, 100 
grains of the standard solution, diluted in 4000 grains of water, 
were first precipitated by a large excess of pure crystallized oxy- 
nitrate of silver, and 22.45 grains of thoroughly dried sulphuret 
of silver were collected. In a second experiment, 22.37 grains 
were obtained. Taking the mean, 100 parts of sulphuret of 
;silver so obtained, answer to 101.88 of the crystallized hyposul- 
phite. In both experiments, the filtered liquid, freed from its 
excess of silver by muriate of ammonia, gave a copious precipi- 
tate of sulphate on the addition of a solution of muriate of bary- 
ta, marking the production of sulphuric acid in this process. 

500 grains of the standard solution were now decomposed by 
nitrate of lead, in large excess. The precipitate, thoroughly 
washed thrice by subsidence, then washed and drained several 
times alternately on a filter, and dried six hours on hot sand, 
amounted to 13' us hyposulphite of lead. The washings^ 

which were cor ninous, were now treated with ex- 

ce^ of oxynitrf ^posulphite of lead though nearly 
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insoluble, not being absolutely so, and 2.61 grains sulphate of 
silver were thus collected. Now, the hyposulphurous acid con- 
tained in 2.66 grains of the crystallized salt, would, by the last 
Mperiment, have affoi-ded this quantity, which amount must , 
tlierefore be deducted from the lli.S? grains present in 500 
grains of the standard solution, leaving 111.61, to which the 
precipittte obtained is equivalent. Hence, 100 parts crystal- 
lized hypoKuIpliite of lime, arc equivalent to 121. T7 parts hyposul- 
|Jiite of lead. But these have been shown to contain 21.75 lime, 
taking a mean of the three foregoing estimations ; and from these 
^aia, without knowing the composition of the precipitate (from 
e fact tbat the liquid, neutral before precipitation, continues 
sSier), we may deduce at once the composition and weight of 
e atad ; for, the number representing Hme being L=3S.5, 
lile that of litharge is 1=\^%S, we have, supposing s die 
of the acid, 

?+ J 121.77 
L aTTS 



iAmict^ 



'^-iS-'^^^"''' 



the number representing hyposulphurous add, aad 

a-K al - - =36.32 for tlie quantity of it urated with the lime of 

le hyposulphite. Thus our result will be, from experiment alone^ 

Lime, - - 21.75 

ITyposulphurous acid,'36.33 

Water, - 42.01 

100.08 

j Tkit, ae the acid is evidently a definite compound of sulphur 

" oxygen, and it is impossible the above experiments can err so 

«Iy as 1 per cent, we are authorised to take 60 for the value 

»,(wluch an infinitely less error hi the analysis would g^ve it,)and 

« only atomic compounds we can form to produce this number, 

ingSS+aO=40+20=60, and 8 + 40=90+40=60, thelat- 

ter of wliich is excluded by all the characters of the compounds in 

question ; we have 9S+20 or 2(S+0) for the tonipoation of 

^ijje acid in this state of union with bases, that is, two atoms of acicl 

i VOL. I. NO. I. JVitE 1839, B • 
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lo one of bitse, the acid being composed of oxygen and sulphur* 
alom to atom. If, now, we calculate the compuiitioQ of the 
salt from the formula 

L+2.(S+0)+6W 
we find, 

L=3S.50'1 fLime, S1.71 

S.(S+O)=60.00 Acid, 36,71 

6W=:67.96 ^ or per cent J Water, 41.58 

1C3-46 J [ 100.00 

which agrees almost precisely with that deduced soltly £ 
penmen I. 

It will now be obsen'ed, that the vamc resuh might be u 
mediately derived from the decomposition of the burnt salt, by 
muriatic acid : for, since one half of the sulphur remans, and 
theother is driven off in sulphurous acid ; the oxygen present in 
the hyposulphuroiis acid must be precisely sufficient to bring one 
half its sulphur to that state, and we ought therefore to have 
S+(S+20) or 2{S+0), for the formula representing it. But 
the loss of weight in sulphurous acid, not having been ascer- 
tiuned, we liad no direct evidence that the whole of the lime was 
there in tlie state of sulphite. 

The decomposition of the osynitrate of alver is now readily 
explained. Denoting tlie atom of oxide of silver by s+0, and 
that of nitric acid by N, we have, for the atoms present before 
the decomposition, 

I L+2(S+0) | + |n + (.+P) } 
wluch afterwards groupc themseh cs thus, 

I L+N J+(S+j),+ (S+30> 

that is, one atom nitrate of lime, one of sulphuret of silver, end 
(Hie of free sulphuric acid. This is confirmed by the experi- 
ments above related ; for although the quantity of standard so- 
lution operated on in those experiments, ought to have ^ven 
S3.6 instead of 22.37 or 22.45 grains of sulphuret, taking s at 
196, the coincid 'nite near enough, considering the small 

quantity operal ish this point The pi-oduction of 

free sulphuric i hose experiments, is additional 

and t'onclui 
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I shall now proceed lo dencribe some other compounds of the 
hyposulphurous acid. 

HyposulphHe of Potash. — This tMiIt is readily prepared eithet 
by precipitating that of lime by the carbonated alkali, or imme- 
diatelj decomposing hydrosulphnrel or hydroguretted sulphurtt 
of potash by suiphiiroiia acid, and evaporating to a pellicle. It 
then crystallizes into a confused mass of spiculir. It has a 
penetrating taste like nitre, succeeded by bitterness, and is very 
deliquescent, the dellquiated salt crystallizing ill fine needles hy 
\ slight diminution of temperature. By the action of a gradu- 
ated heat, it boils down to a dry white mass, then takes fire, 
and bums much hke a piece of tinder, but with a weak blue 
flame. It dissolves muriate of silver, even when very dilute, 
with great readiness- This salt is formed when the hydrogu- 
Wtted fiulphuret of [mtash is decomposed by atmospheric espo- 
mre, though Dr Thomson concludes, from his o^vn experience, 
that it is only the sulphate which is so produced ; probably he 
'tested his liquid with solutions of lead and baryta, which in this 

t,*a8e are ambiguous. 
'' Hyposulphite of Soda — may be formed in precisely the same 
rfcanner. Il crystallizes on cooling, when evaporated to a sy- 
"iup, in alky tufts radiating from centres, which at length extend 
through the whole liquid, and become almost solid. By the ac- 
■tion of sulphuric acid in vacuo, it effloresces, but in the open mr 
IS extremely deliquescent. Its taste is intensely bitter and 
nauseous. Heated, it first undergoes the watery fusion, then 
dlies into a white mass, and at length takes fire, burning with a 
vivid deflagration, and a bright yellow flame. It is totally in- 
floluble in alcohol of 0.82344, which precipntates it from its so. 
lutions in a thick syrup. Muriate of silver, newly precipitated, 
tj^tfsfiolves in this salt, when in a somewhat concentrated solution, 
h large quantity, and almost as readily as sugar in water. 

Hyposulpiiite of Ammonia. — This salt is not easily procured 
ti regular crystals. When much concentrated it cools into a 
Sbnfused pappy mass of very minute spiculae. Its taste is bit- 
gly pungent, succeeded by a disgusting bitterness. Heated) 
It burns with a weak flame, and evaporates entirely, It does 
not appear to possess any remarkable properties. 1 made some 
CUmpta to analyse it, but the difficulty of procuring it in a d*- 
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finite state as to dr3niess, rendered them unavailing. In a dry 
state it would be composed of 1 atom ammonia =21.65+2 atoms 
add =60. 

HyposvlpMte qfBaryta.^^TYias salt piecipitates copiously when 
muriate of baryta is poured into a solution, not very dilute, of hy- 
posidphite of lime. The precipitate thus obtained from 500 grains 
of the standard solution, amounted, after thorough washing, to 
101.92 grains ; while, calculating on the supposition of its bdng 
anhydrous, and composed of B + 2 . (S + O) it should have 
been 102.76 : The difference, 0.84 is attributable partly to the 
unavoidable use of the filter, and partly to the solubility of the 
precipitate, which, though small, is perceptible. The salt so ob- 
tained is a white, brilliant, scaly powder, which is soluble in di- 
lute muriatic acid, without the evolution of sulphur, and conse- 
quently without decomposition. It would not dissolve in 2000 
parts water ; but, however often it is wa^ed with that Uquid^ 
the washings continue to strike a deep brown-black, with nitrate 
of mercury. When the solutions from which it is to be pred- 
pitated are mixed in a somewhat dilute state, as in the case of a 
solution containing ^^ h3rposulphite of lime, some minutes dapse 
before any predpitation or cloudiness commences ; small cry- 
stalline grains then form, which are speedily followed, on brisk 
agitation, by a copious separatk)n of the barytic salt. When 
heated on a platina foil, it is thrown into a singular agitation, 
and seems enveloped in a kind of fog, caused by its own dust 
thrown up in an infinite number of minute explodons. It takes 
fire at a very low heat, and sulphur burns off. 

HypomipJdte of StrorUia. — When muriate of strontia is 
poiu^ into hyposulphite of lime, no precipitate falls ; and this 
is, in consequence, a soluble salt. I prepared it by passing a 
current of sulphurous acid gas through a solution of hydrogu- 
retted sulphuret of strontia, and evaporating. It does not suf- 
fer partial decomposition, like hyposulphite of lime, during 
this process, or in a very slight degree. It crystallizes, on 
coohng, in flat rhombs, having the plain angles of their more 
extended surfaces about 64® 45' and 115° 15', but whose solid 
form is that of an obUque parallelopiped, whose sides are in. 
dined to each other at angles of about 76^ 30', 96* 45', and 
97* 13^ It is doubly refractive ; a thin rhomb laid down on 
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a minute object under a microscope separates the two pencils in 
the direction of its longer diagonal. This salt has a great ten- 
dency to form niacled or heniitrope crystals, being interrupted 
parallel opipeds, composed of two of those above described, joined 
by the edges of 97* 13', so as to have their adjacent faces on an 
exact level ; and, when this is the case, they separate readily at 
the juncture, the fracture being a perfect and highJy polished 
plane. This tendency to form hemitropc crystals I have ob- 
served in other salts. In nitre, it is even rare to meet with an 
hexagon free from this inversion of structure, which is not dis- 
coverable on external inspection, but manifests itself by certain 
optical pliEenoniena of extraorchnary splendour, which I ^all 
take Boine future opportunity to describe, and which may posa- 
bly indicate some yet unnoticed property of polarized light. 
- This salt is soluble in about 4 times its weight of cold water 
fW) and IJ of hot. Its taste is purely bitter. It is insoluble 
ffcn alcohol, unless very dilute, and is in consequence precipitated 
'!>y it from solution in water, in scaly crystals. Like the rest 
W the hyposulphites, it readily dissolves muriate of silver, and 
'dcohol precipitates the solution in a sweet syrup. Heated, it 
Triutena without losing its figure, and bums with a very faint 
"flame. 

Hyposvlpltile of Magnesia. — This salt may be fonned very 
'-teadily by boiUng a solution of sulphite of magnesia witli flow- 
■ers of sulphur. It is intensely bitter, but, tliough very soluble 
•fe water, apparently not deliquescent. Being much more so- 
luble in hot than in cold water, it readily crystallizes in cool- 
!ing. Iiaid on a hot iron, it burns with a weak blue flame, but 
"Is incapable of maintaining the combustion per se. Heated in 
tile flame of a blowpipe, it swells into a fungous mass, by the 
'escape of sulphur, just as borax does by that of water. Pure 
'tnagnesta remains soluble slowly and silently in acids. 
k Hyposidphkt <^ Alumina. — I should pass o\'er this salt, which 

endeavoured to insulate in various ways witliout Buccess, but 
a fact of some moment observed in the attempt. The mode 
?whiril seemed to promise best, was to precipitate hyposulphite of 
Kmc by oxalate of alumina ; but, to my great surprise, on mix- 
ing the two solutions, though perfectly neutral, not the slightest 
timid was produced. This angular suspension of one of the 
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strongest chemical afHnities, has not, to tlie best of my 
ledge, been noticed. Il is not peculiar to the hyposulphite 
the muriate, nitrate, and, 1 presume, any oUier salt of lime^ 
may be substituted with the same success. When dtrate of 
klumina is used, a precipitation takes place, but it is not abua< 
dant, and a portion of both the undecomposed salts remains in 
solution. Sulphate of alumina concentrated precipitates it much 
more copiously ; but here, again, some of botli salts remains 
undecoin posed. This latter precipitant would probably, how- 
ever, give a satisfactory result with the hyposulphite of strontia ; 
but my stock of that salt being very small, I had no o))portuni- 
ty of making the trial properly. When sulphate of alumina is 
bcoled with sulphur, tlie solution gives up nearly all its saline 
contents, but evajmrated, leaves small gritty grains, of nod»- 
terminate form. 

Hi/posulphite of Trim. — Berthollet, in a memoir communicated 
to tllo French Academy in 1789, has shown that, when iron ia 
subjected to the action of sulphurous acid, the a*ad is decom- 
posed, and a sulphite formed " avoc lequel le soufre degag^ » 
assez d'affinite pour se tetiir en dissolution.'" The fact is, that a 
true hyposulphite is formed, precipitating nitrates of ^v^ and 
mercury in sulpliurets, &c. 

When sulphurous acid is poured on newly precipitated car- 
bonate of iron, a. deep red-brown solution is slowly formed. 
When healed per «, this imdergoes decomposition, butifbcnl- 
ed on sulphur, the whole forms hyposulphite of iron. Its taste 
is strongly ferruginous, it is nearly colourless, and precipitates 
ferro-cyanate of potash white. When concentrated by evapora- 
tion, it doe.s not crystallize, but settles into a glutinous mass d[ 
a dirty white colour, not miiike glazier's pully. This salt may 
likewise be formed by boiling hyposulphite of lime on carbonate 
of iron, a pordon of the carbonate being at tlie same time ccm- 
vcrted into siilpliuret. The theory of this will be more obvious 
when we have become acquainted ivith 

Hypo^viphite qfCopptr. — Sulphurous ai^id, according to Ber- 
thollet, has no act'"" •■ 'netailie copper. When digested, how- 
ever, on carboiu either cold or assisted by heat, the 
carbonate being fC observed that a blue solutirai 
is formed nith < king every character of a lul.- 
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I fhate, while a beautiful orange-rwl powder remnitw behind* 

which, digested with an additional quantity of acid, is merdy 

hastened in its colour by tlie deconiposiUon of the carbonate it 

coDt^ncd. It is therefore obvtoiis that (lie oxide »s decom- 

L|nHed, being partly converted into the orange or protoxide, 

l^iile the dis«igaged oxygen converts part of the Bulphurom 

I isto sulphuric odd. Thus, c deiioling copper, S sulphur^ and 

oxyg«;n, we have (the carbonic acid escaping as fast as disen- 

t^Bged), 

2.(r + 0)+2.(S + SO) 
= {(2c+O)+(S + 20)}+(S + 3O) 

^t IB, two atoms of sulphurous acid disengage the carbonic 
two of the carbonate, producing one atom of sulphite of 
i.tootoxide, and jrenerating one of sulphuric ai^id, which, in its 
expelling tlie acid from one more atom of the carbonate, 
Vtmtes with its base, forming sulphate of peroxide. Whether 
be any thing like the true statement of the changes, the f(J- 
lowing first approximation to an analysis of the red |K)wder will 
tend to sliow, H.l grains were gently ignited, in a sinali retort 
of gUes tulie ; sulphurous acid was disengaged in abundance, 
n^Bch was receive<l over mercury, and its purity ascertained. 
Scarcely any perceptible dew was disengaged, and the loss of 
w^^t was 5.2 grains, consisting in part of a very small quanti- 
ty of the powder itself, carried over by the successive slight ex- 
ploMons with which it was decomposed. Orange oxide of cop- 
ptr lemained in the retort. The above composition would re- 
4.34 gnuns to be thus expelled ; hut, as I said before, I 
not ^ve tliia on an exact analysis. 

It diould appear, then, that sulphurous and is incapable of 
ith the jwroxide of copper, and that what is usually 
■tated OB to its forming super and sub salts with that oxide, re. 
qiures re-examination. When the sulphitcd protoxide above 
descnbed is boiled witli sxilphur, sulphate is formed, sulphurous 
acid disengaged, and a black powder, conwi.sting probably of sul- 
lUret, remains behind ; but no distinct trace of hyposulphu- 
d coukl be found. Copper, then, seems to form an ex- 
to the production of a hyposulphite by thia mode nf 
mg. 



■mire 



iU Mr llcrBcliL'! on t/ic Hi/posulpliuruus AiUi 

Tlie liyposiilphitc of copper may, however, be formod 
digesbng hyposulpliite of lime on carbonate ot' cuj)pcr, or by 
mixing sulphate of copper with hyposulphites d" liine, potash, 
B(C. not, indeed, in a state of purity, but sufficiently so to ascer- 
tfun its more obvious properties. It is colourless, of an intense- 
ly sweet taste, followed by n mawkish sweetness like hquorioc 
root, but with no metallic flavour. It is not decomposed by 
ammonia, nor turned blue by an excess of tlmt alkaU, provided 
the air be carefully excluded, though a minute or two's exposure 
gives it that colour. The copper in this soil is therefore in the 
Btate of protoxide. 

Sj/posulphite of Z'uic. — A portion of tliis salt, mixed with 
sulphate, is formed when metalUc zinc is acted on by sulphurous 
acid. The solution precipitates ^ver in ihe metallic slate, but 
mercury in that of a sulphuret. 

Hyposulphite of Manganese — remans in solution when that 
of lime is precipitated by sulphate of manganese. 

Ififposulphiie of Tin. — Muriate of tin occasions no preci{ntate 
I in the solution of an alkaline hypoxutphite. When a j»ece of cl«Mi 
I tiiifoil is kept some days in sulphurous acid, it becomes brown 
and semi transparent, while the liquid almost coagulates with ttw 
quantity of oxide deposited. If now examined, however, it fd^ 
hibits but faint traces of the hyposulphurous add. 

Hj/posulphite of Lead. — When a solution of nitrate of lead is 
gradually added to a neutral hyposulphite, a white predjntate 
falls, whose first portions are re-dissolved by agitation, fonuing^ 
probably, a double salt with that in solution ; tor tlie hyposul- 
phite of lead is very sparingly soluble, requiring not less than 
dS66 parts of water to prevent its precipitation. When hypo-* 
sulphite of ammonia is used and precipitated at a r^sed tempera- 
ture, this re-dissoiulion takes place to a pretty considerable ex- 
tent. As the nitrate is added, the double salt is, however, at 
last decomposed again, and nearly the whole add falls in com- 
bination mth litharge. This jireciptate is a white mealy pow- 
der, which, held long in the mouth, leaves an inipresaoQ of 
sweetness. When hp;rt,'d, even below 212" F. it turns black ; 
and, when the 1 ~ takes fire, liecoming red hot, and 

burns with a wi low removed from the fire, llie 
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ignition and oombustion may be maintained tor any length of 
tkne, by cautiously adding small quantities of the substance. 

To analyse this salt, I counterbalanced a platina crucible^ and 
introduced into it 100 grains concentrated sulphuric acid, which 
was warmed over a spiht lamp ; 100 grains of die hyposulphite 
were then added, wliich were decomposed with so litde common 
tbn, that I <x)uld scarcely believe, on weighing it, that nearly 25 
cubic inches of gas had made their escape, which was sulphurous 
add. Being then fully ignited, 95.50 grains remained in the 
crucible. To ensure the complete conversion of the salt into 
sulphate, this was moistened \vitli nitric acid, and again ignited ; 
95.50 grains were still found remaining. Hence 100 grains 
hyposulphite of lead are equivalent to 95.5 sulphate, and conse- 
quendy contain 70.30 litharge. I had previously assured my- 
self, by ignidon in glass vessels, that the salt under examination 
contained no senrablc quantity of water, only a slight dew being 
evolved, hardly amounting to 0.1 in 100 grains. 

Hence we have for the composition of the salt. 

Oxide of lead, 70.30 
Acid, . 29.70 

100.00 

' Now, if we compute the composition from the fonnula (Z + 0) 
+ 2. (S + O) where / = 129.5 the number representing lead, 
we find 

Oxide of lead, 69.92 

-Acid, . 30.08 



100.00 

The slight deviation in excess of about 4 parts in 1000 may hn 
accounted for by a minute quantity of sulphate of lead, in die 
acid used, though purified by distillation. 

When hyposulphite of lead is subjected to heat in a retort, 
over a lamp, it is converted into a black brilliant powder, and 
loses 20 per cent, of its weight The only product is sulphurous 
acid gas, which, received over mercury, is found to be perfecdy . 
pure, the air of the retort being allowed for. When fully 
ignited in a close crucible, it loses 20.60, but a small portion of 
this is sulphur, as in the experiment in close vessels, a minute 
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quantity of sulphur, varying from 0.2 to 1.0 jjer cent, 
into the neck of the retort. Reg;arding this rendiiiiiii as a sul- 
phuret of lead (of which it cei-tainly has nil the ap]x?araiice), I 
was kept tor some time under the erroneous impression that 
2 S + O must be the formula of c()mi«ation of the hj-posul- 
phurous acid. Convinced, however, by the wliole tenor of the 
preecdinjf results, and their exact coincidence with S S + 9 (\ 
it becomes necessary to consider it as a sulphuretted oxide 
(;+ O + S) or 1 atom litharge + 1 atom sulphur, which agrees 
prcasely with a loss of 20 per cent, sulphurous acid. 

Hi/positlphHc of' .Sil'-er. — AVhen a solution of |iure et^staJ- 
lized oxynitrate of silver, considerably diluted, is added cauti- 
ously, drop by drop, to a very dilute solution of any hyposul- 
phite, a white cloud is first produced, which redissolves on agi- 
tation. On adding more of the preeipitanl, the cloiiil reappean 
and a^^regales into a dirty grey flaky precipitate, which sub- 
sides without any farther change of colour. The liquid hasnow 
acquired a very sweet taste*, and is not precipitated by muriate 
of soda, though hydrosulphurct of ammonia throws down sul- 
phuret of silver from it. On the addition of yet more of the 
precipitant, the grey precipitate changes rapidly to brown, and 
finally assumes the deep blackness and curdled apjiearanee whidi 
cbaractcrize sulphuret of silver. The liquid has now entirelr 
loH its sweet totitc ; and, if tested with a murmtic solution, the 
presence of undecomposcd nitrate is rendered sensible. This 
grey precipitate seems to be an hyposulphite of silver ; but it !■ 
manifestly extremely difficult, even in dilute solutions, and alto- 
getlier impossible in concentrated ones, to hit tlie exact point 
without converting any portion into suljJmret. When the 
nitrate is added at once to a dilute hyposulphite, to deoimpoae 
the whole of its acid, the precipitate is at fii-st a white light 
cloud, which undergoes a rapid aggregation into flakes, changing 
its colour, as its consistency increases, from white to light yellow, 

* The sudden producLion of inteoae sneeLness, on nuxing two such dlsgustinglj 
hlltec liquids as nlttate of silver and li)-po«ul|ihitc of soda, is very alriking, and 
fthowa how little we kr way in which bodies aflbct the organs of taste. 

Swwincss Slid bittvr leem lo depend on no particular pcindplr. 

but lo be rcBUlalod t nalion in which Che ume principles «ai|^ 
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greeniA-yellow, yellow-brown, rich onuige-browti, purplish- 
brown, and Enally to a deep brown black, at which period it u 
collMteil iu heavy curdled masses at the bottom. When the 
hyposulphuraiiK add in a soluUon omoiinled only to one part in 
97800, I still found this test give a very sensible brown tinge, 
aAer & few minutes standing. 

Muriate of ^ver newly pivciiritattd is Boluble in all the liquid 
^posulphites, and, as has been before olwen-ed, in that of soda, 
with great ease and in large quantity. This solution is not 
tccompli.shed without mutual decomposition, as its intenss 
iweetness proves, — a sweetness surpas.sing even that of hfH)ev,and 
diflii«ng itself over the whole mouth and fauces, without any 
I disagreeable or metallic flavour. This curious twlution, when 
MBwly filtered, is colourless, but at length grows slightly turbid, 
nd deposits a brown sediment, which may be retarded, if not 
ikogether jirevented, by dilution. Like the hyposulphite of 
Wpper, it is not precipitated by ammonia, neither do the carbo- 
Htes of that alkali, or of potash, or fcrrooyanate of potash, in 
my way affect it. Muriatic acid, or a neutm! muriate, at first 
4Uise no cloud, unless added in very copious excess, thou^, 
n long standing, tha former produces a separation of muriate 
£ alver. Alcohol precipitates it in an intensely sweet syrup. 
ti coil of :rinc mre speedily oeparates the silver in a metallic 
tote, thus affording an easy mode of analyws of the muriate o( 
iBrer via humidd. Muriate of lead newly preinpitated is, in 
ve manner, dissolved by the hypoBul)di>tes, though less abuii- 
^Uitly than that of silver. 

Hyposulphite of Potanh and Sih'er. — We have already seen 

that carbonate of soda does not affect the solution of muiiate of 

slver in hyposulphite of stxla. When potash, however, or a 

concentrated solution of its carbonate, is pouivd into that sohi- 

tion, a copious precipitate falls, which, washed and dried, is 

itiuiul to consist of small pearly scales, wmilur to those of bo- 

^^ncic acid, of a grey colour. The supernatant liquid, by evapo- 

^Bk^n, yields a few more of them. They are soluble in a large 

^nuantity of water, have a most intensely sweet taste, and before 

the blowpipe, blacken, melt, and yield a bead c^ silver, in tlie 

Budst of a saline mass which spreads on the charcoal. 
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lltfpoauiphite ofMercuri/. — Pure nitrate of mercury, entil 
free from oxynilrate (the white crystals which form spontane- 
ously when nitric acid of 1.34, diluted with an equal weight of 
wat«r, is allowed to stand on a large excess of mercurv at 45 " F-) 
causes an instant black precipitate in the most dilute or the 
moHt concentrated solution of an iiyposiilphitc. When the 
solution contains a 10,000lh of its wraght of hyposulphuroiis 
acid, it immediately strikes a deep brown, and when only a 
lOOjOOOlli is present, il opalesces on a few minutes standing. 
Hyposulpliite of the protoxide of mercurv, therefore, does not 
exist. Calomel is also immediately blackened by any hyposul- 
phite. 

When corroave sublimate, dissolved in 20 limes its wei^l of 
water, is poured in small quantity into a very dilute hyposul- 
phite of lime, the usual redissolution of the first }x>rtions of the 
precipitate takes place (though to a very small amount), and 
when added in large excess, a light-yellow muddy precipitate 
separates in abundance. 100 grains of the standard solution so 
often menlioned gave 32.27 grains of this substance, well dried, 
Mid the filtered liquor aflerwards alforded 21. GO grains ignited 
sulphate of baryta, that is, respectively 141.2 and 9+1 per cent, 
on the crystallized salt, or 384.7 and 256.3 on the acid itaelf. 
Tliese numbers (at least the latter) I can reconcile to no theory. 
The former certainly agrees in some measure vrilli the acidifica- 
tion of one atom of sulphur, as in thecaseof oxynitraleof mIvct. 
The only probable explanation of this precipitation seems to be, 
the simidtaneous formation of hyposulpliite of mercurv, calomel, 
and sulphuric acid, accompanied by a deposition of sulphur, 
though this will agree but ill with the numbers set down. Yet 
tlie experiment was made with every precaution to secure exact- 
ness. 

My trials to obtain hyposulphuroits acid in a sepanUe state, 
though not ftiUy successful, seem not entirely to preclude a hope 
of accomplishing iL The displacement of this acid by all the 
more jmwerful ones is accompanied with decompoaljon, but 
when sulphin-ett— ' '"- 'mgen was made to act on hyposulphite 
of lead sus()en hough by far the greater portion of 

the acid was u 3(1, I did certainly once succeed 

in pi-ociirinfi a icn filicrcd, had a weak, acid, 
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rough, and sulphureous taste, which reddened iris paper, which 
grew turbid, and deposited sulphur on standing, and, when 
bnled, gave off sulphurous acid, and finally which, saturated 
with ammonia and concentrated by evaporation, acted upon 
every re-agent exactly as a solution of hyposulphite of ammonia 
would have done. But the acid so obtained was in such small 
quantity compared with that contained in the metallic salt, that 
I will not venture to speak decidedly on the subject, but pro* 
pose the earliest opportunity to try, as a last resource, the action 
of the voltaic pile. 

Slough, Jan. 8. 1819. 



AaT. III. — Application of tlie Indeterminate Analysis to the 
elimination of the unknown qiumtities Jrom two Equations, 
By William Wallace, Eso. F. R. S. Edin. Communi- 
cated by the Author. 

W HEN two unknown quantities are to be determined from 
two equations, one of which is of the second order, we may, by 
known theorems in the indeterminate analysis, eliminate both 
the quantities, and derive fixxn them a new equation containing 
only one unknown quantity, of which each of the other un- 
known quantities is a given function. 
1. For example, let us suppose that the equations are, 

♦ a?«+3^«=m« (1) 

ax^+bay+ci/^=n^ (2) 

This last is taken of the second order for the sake of brevity, 
but it might be of any order whatever. 
Let us assume 

_(r^ — s^)m ^9>rsm 

Then *« +3/« =lj±flj^j±j,m«=m« 

Thus, it appears, that tlie first equation is satisfied by the na- 
ture of the functions x and ^, independently of any particular 
value of T and s. 
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Le. — =r, then aczzz^ — 5-—, — , ^=r j , , ■, » These valuet 

of « and y being now substituted ia the seccmd ^quatioDs, it h^ 
comes, after prc^r reduction, 

an equation of the fourth degree, by which v may be deter> 
mined, and thence the values of x and y. 

S. Let the equation, which is of the second degree, b# 

a:^+aayf/+by^z=c^ (1) 

and let the other be 

^2^+A Jcyy+fecrrO (2) 

an equation of any order whatever. 
In this case, we must make 

(rg— ft^g) c __ (2rs+as^) e 
'— r^+ars'+bs''^ ^^r^ +ars+b s** 

and then, independently of any particular values of r and /, 
we shall have x^+axtf+by *=c*; if we now make #=1, 

(which comes to the same thing as to substitute r=— j we shall 

have X and t/ expressed by functions of r only ; and these being 
substituted for x and t/ in the second equation, the result will be 
an equation involving only v : this being resolved, will give r, 
and thence x and i/. 

3. The most general equation of the second degree<(nay be 
put under this form : 

This, by the usual transformations taught in books on Alge- 
bra, may be changed to 

where x' and y denote certain functions of x and y, which are 
at least rational in respect of these quantities, although they 
may contain known irrational numbers. This equation will be 
satisfied, if we make 

,_ (r^— A ^«) VB ,_ ^rsJC 
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The values of x and y deduced from these, will satisfy the ori- 
ginal equation, and the same values, when substituted for x axid 
jf in any other equation, will produce an equation, {torn which 

— may be found, thence :t' and y*, also x and y may be found. 

4. Equations of the third order, involving two unknown 
quantities, may, in certmn cases, be satisfied by indeterminate 
fiinctions of x and y ; when such an equation is combined with 
any other equation, the method here explained will apply. 

5. By the analytical artifice here explained, equations which 
involve functions of unknown angles may be transformed into 
common algebraic equations. 

For example, let it be required to determine the angles p 
and ^ from the equations, 

m sin. ^=n sin. -J^, (1) 

a tan. p+b tan. -J^rrcr {9) 

In addition to these, the arithmetic of sines furnishes the two 
equations, 

Cos. * <p+sin.^<p=l, cos.« %{'+sin." 4'=1> 
which are satisfied by making 

1 r^ 2r 1— tf« 

^^•^=T+7r^ si"-^=r+7r> cos.^^=J-^, 

Sin. '4'=-=—. — r ; hen3e we find tan. ^=: '— =-- — ^. 

!+*• cos. ^ 1 — r** 

, sin. -4/ 2 .t 
tan. •vf^= 



cos. -^ "~ 1 — 9^ * 
By substituting, the equations (1,2) become 

Ttl T n s 

ar b 9 



1— r«^l=, 



= r 



The values of r and s may now be found by the usual 
methods. 



Royal Military College, 1 
Feb. 4. 1819. j 
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Aet. IV. — Description of a Nciu Ilifgromvtert nwde o/"; 

• ternal nuvArane of the Arundo Phragmites* . By AxM^ , 
AKDER Adik, F. R. S. Edin. Communicated by tlie Author. 

LN the winter of 1816, I mode many trials of different sub- 
stances, for the puqwseKfascM-taiiting their hygrometric powers, 
in order, if possililc, to find one wliicli should possess sufficient 
sensibility, and, at the same time, not be liable to change the 
extent of its contraction between the extremes of dryness and hu- 
midity. Among tlie various substances wliieli I tried, those 
that changed tlieir bulli in a cunaderable degree by a change of 
hmnidity were Rottenstone, Chalk, unbaked Clay made very 
thin, and Mountain Cork. Though, from the friable nature 
of tlie three firet, it was foimd difficult to use them, yet I am 
of opinion that they may be advanlagcously employed in the 
construction of hygrometers, and there is reason to think that 
they will not be subject to any alteration in their scales. 

Charcoal, from its known durability, likewise presented itself 
as a pro|>er substance for the above purpose ; and it was found, 
upon trial, to be sensibly hygrometric, although its range was 
very limited. 

Most of the above substances were formed into hollow cylia- 
ders, and cemented to the end of thermometer tubes ; and their 
expansibility was tried by filling the cylinder and tube with mer- 
cury, in the usual manner. 

But the substance which was found to possess by far the 
most delicate sensibility, and extensive range, ivas the in- 
ternal membrane of the Anmdo Phragmites. A small bag, 
made of this membrane, is attached to the lower end of a 
thermometer tube, so as to form, as it were, its bulb. It is 
then nearly filled with cjuicksilver, which rises and falls, in con- 
sequence of tlie contraction and dilatation of the membrane, by 
any change of moisture ; and tliese changes are indicated u[X)n a 
scale attached to the ttibe, the zero of this scale mai'kiiig abso- 
lute humidity, ' extremity of the scale absolute dry- 
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The lower end of the glass tube, iustead of being merely 
.ed into the top ui' the bag, may pass through it, the quick-- 
ver in the bag coniiiiuiiicaling vdth that in the lube by one oc 
)ce openings made through tJie sides of the tube. By tliis 
■ans, the bag is supported by the glass, and prevented from 
Ing injured by any slight accident ; and the instrmnent is also 
B aftectcd by any change of temperature. 

A c»Hivenient portable hygrometer may be made, by employ- 
^ a slip of this meinbrane, and attacliing its extremities to the 
Ud of a lever, somewhat like tlie small pocket metallic ther- 
lomet»'s. The external appearance of one of tlieae instru- 
shewn at the bottom of the Patent Sympiesometer, 
tqtresented in Plate II. Fig. 9.. 
Although this membrane is not entirely free from the change 
which all animal and vegetable substances are liable, yet hy- 
pomctcrs made of it possess a conuderable degree of uniformity 
inuingst themselves ; and, in point of sensibihty, tliis membrane 
Rceeds every other substance that I have met with. 
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B-T. V. — Acmunt of an Excuraion to Thebes, and of the Jutt- 
quitUs recently discovered in tliat Cily. In a Letter from 
a, Scotch Gentleman in Cairo. 

Catro, JuoustU. 1818. 

INDING that I was to be detained here for some time, you 

rill not he surprised that I undertook an excursion to " the city 

if a hundred gates," I considered a sight of its temples, &c. 

forming an era in a person's hJe ; and a more favourable op- 

(Mtunity for visiting them, could not possibly occur. As soon 

I had determined upon the journey, I was favoured by 

tlr Salt with letters for several people cstabhshed near my route, 

ai having a Pirman from the Pacha, which I afterwardB 

was quite unnecessary, as the peasantry are every where 

ious to serve and to oblige, a cavja, or pleasure-boat, was pro- 

which cost us little more than a palanquin hire in India. 

leflCmro on the 25ch June 1818, and made very rapid pro- 

OL. J. NO. i. JCSF. 1819, t 
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gresBy td my time was limited to about forty days. The seasoir 
of the year was particularly favourable ; for, as we left Cain» 
before the NUe ccxmnenced riang, and ccmsequendy before the 
current was strong, we were able, with the fresh northerly 
winds which prevailed, to go on at a great rate ; owing to wfaich^ 
I had not only sufficient time to visit almost every thing of any 
note as far as Thebes, but was able to remain there twelve days. 
To his other kind attentions, Mr Salt added that of letting us 
have the benefit of one of his servants to act as an interpreter. 
We were no sooner on the Nile, than we felt an agreeable 
dbange in the climate, from the oppressive heat in the confined 
streets of Cairo. You will easily believe, that having so many 
objects of novelty and interest around us, and so many m(»« in 
prospect, we were quite elated, and enjoyed ourselves to the ut- 
most When we were tired admiring the banks of the Nile, the 
numerous villages, the groves of palms, &c. &c., we had a re- 
serve in our little cabin, which contained ample food for the 
mind, in the books Mr Salt had kindly lent us ; and when we 
wanted a supply of a more substantial nature, we had only to 
stop at any of the villages, where we had, every morning, large 
draughts of new milk, bought half a dozen fowls for laxpence, 
and, if we required them, a hundred eggs for about half as 
much. We had no small addition to our comforts in bathings 
perhaps, twice every day, without being distiurbed by croco- 
diles ; which, as far as 1 can learn, instead of being ever on the 
watch to devour, are the most harmless timid creatures that 
exist. On the SSth, we passed the Coptic Convent of the Pul- 
ley, standing upon a very high perpendicular rock, which in 
many places hangs over the Nile in the most picturesque man* 
ner. Although we were sailing pretty fast at the time, some 
poor fellows belonging to the convent, who appeared to be quite 
.ef an amphibious nature, swam off to us, and kept hanging by 
the boat, supplicating for charity, until we gave them a few 
piastres. 

On the 29th we stopped to visit the catacombs of B^iihas- 
san. These are hu<'^ chambers cut in the rock ; but for what 
purpose they t is, I believe, quite uncertain. The 

largest of then ed was from thirty to forty feet 

k>ng, and aboi. i, with a small recess at the fac^ 
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I tterend, where three statues had formerly stood It is sup- 
1 by four large fluted culunins, wUhwut oithw base or caya- 
. One of these is broken, leaving about eight feet of the sliaft 
iD^ng from the roof. Tlie roof and walla are covered with 
luerDglyphics and painted sculptures, the colours still remaining. 
Three hours after leaving Benihassan, we reached tlie village of 
Sheik Abadi, where we landed to see the renimns of the ancient 
Antinoe. We were gratifietl with the sight of some fine Corin- 
liaaa columns of granite : The other ruins are large mounds of 
broken bricks and pottery ; and this is all that remains of a 
bmoua Roman city, upon which, if we judge from the quanUty 
of granite that has been used, the greatest labour and expence 
hxve been bestowed : and tlie temple of Dendera, built proba. 
biy more than a tliousand years before, is still perfect. About 
oght in the same evening we arrived at tlie village of Sadmtt, 
and went to the house of Mr B, an Englishman, who has en- 
gaged in a concern with the Pacha, and had undertaken to refine 
Egyptian sugar, and to distil ruin from the molasses obtained 
_JB the process. He has completely succeeded. The sugar is 
J to any loaf-sugar we see in £uro[>e ; and the ruin is so 
EcUent, that all the great Turks ore forgetting tlie sober and 
lutary precepts of the Koran. 
^ We had here a most agreeable surprise in meeting with Mr B. 
) w*nl to India with me last year. He left the ship by 
li he had returned from India at Koseir, crossed the desert 
bKenf-, and, after visiting the wonders about Thebes, was now 
II lus way to Cairo. 

1 On the morning of the 1st of July, wepassed Monfaloot, apret- 
Jf town, contahiing a number of white-washed mosques and mi- 
In the afternoon we stopped at ?iout, where we re- 
OTved a visit from Dr M, to whom we had an introduction. He 
invited us most pressingly to pass a day witli him, which, in our 
ajixiety to get to Thebes, we were obliged to dccUue. On the 
iid, we stopped at tiie village of Gaive, where lliere was former- 
ly a temple, but now only one column remains erect ; others ap- 
year to have been lately taken down by the Arabs, for the sake ' 
of the metal clamps with which the stones were joined. Large 
Btatnes of stones lie near the ^ullan;, which probably formed thr 
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roofs. Norden mentions the whole temple as standing in 
time. On the 5th, we reached Dendera, and set out early in 
the morning, mounted on donkeys, to viat the Temple, having 
a pleasant h6ur''s ride through groves of date trees. 

I find I can ^ve you but a feeble description of the temples 
in general. The accounts even of Denon and Hamilton are far 
from enabling cM>e to form a just idea of them ; and, indeed; no 
description is capable of doing this without entering into a mi- 
nute detail of their plans, dimensions, variety of sculpture, style 
and painting, that would, from its very length, probably prove, if 
not fatiguing, at least tedious and prolix. Nor have these au- 
thors succeeded much better in the -prints which accompany 
their works. With the exception of two or three representa- 
tions of temples given in the French national work, no cngra^ 
vings have yet a])peared from which a true idea can be form- 
ed of their gi'andeur. 

The first appearance of the temple at Dendera, surrounded 
as it is with mounds of ruins of an Arab town, is very unfa- 
vourable ; but, perhaps, this serves to increase the surprise and 
admiration, which are excited by a nearer approach. It is nearly 
in its original state. It is certainly the most perfect, and perhaps 
the most beautiful, of all the temples, and justly deserves the 
preference which has been given it by Denon. The figures, aiid 
^ven the smallest hieroglyphics, with which its walk, roofs, pil- 
lars, are completely covered, are all in relief; and it is incon- 
ceivable with what precision and elegance they are executed, 
and what richness of effect they produce. All travellers have 
justly remarked the striking contrast between the simplicity in the 
outlines and plans of the temples, and the minuteness and va- 
riety of their ornaments. It is more observable in this than in 
any of the rest ; for the outline cf the temple of Dendera, al- 
though beautiful, is so extremely simple, that it may be express- 
ed on pajx^r by a few straight lines. The state of perfection in 
which it still remains, increases the regret one feels at the bar- 
barous spirit which has defaced many of the human figures. 
The greatest inin has been done to the beautiful heads 
of Isis, foi Ditals of the massy pillars in th^ 

great portic have been more or less defacecJ- 

by t}ie chisel ? by tlie primitive Christians, w! 
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iaed one of the chambers as a church ; and who, it appears, 
had industriously attempted to deface all the human heads; 
but finding, probably, that it was rather a laborious undertak- 
ing, they fortunately had recourse to an easier and more harm- 
less method of satisfying their prejudices, and contented them- 
selves with plastering all the walls, pillars, and roofs, mth a 
thick crust of clay, a great part of which remains in the in- 
terstices of the sculptures. 

Nothing more than the sight of the temple of Dendera is re- 
quired to convince one of the great injustice done to Eg3rptian 
architecture and sculpture, by comparing it with that of India. 
The style and diaracter of tlieir figures form a complete con- 
trast to the grossness and vulgarity of those met widi in any 
piece of Hindoo sculpture. A reference to Mrs Graham's etch- 
ings, in her Letters on Hindoo Mythology, will explain the 
kind of figures I allude to. The etchings in themselves are in- 
deed wretched, but no allowances which can be made will in the 
least de^e alter the contrast. The very large collection of 
statues, which Mr Salt is about to send to the British Museum, 
will lead to a better and more correct opinion of Egyptian sculp- 
ture, than has hitherto been entertained. 

On the 7th, we arrived late in the evening at Thebes ; and 
IQ the following morning we got up very early to ride to the valley 
rf Biban-ul-Motuc, where Mr B. resides. We reached it be- 
fore sunrise ; you mil of course imagine that we had a very cool 
ride, and will perhaps l)e inclined to doubt my veracity, when I 
tell you, that the thermometer then stood at 1 0^, in the royal 
residence of Mr B., tlie entrance to a tomb of one of tlie ancient 
kings, and that it had reached about 15 degrees higher at noon. 
This is, as you may well tliink it ought to be, by far the warm- 
est spot about Thebes, being in a very narrow part of the val- 
ley, where the rocks are very high on all sides. This hot-house 
vas chosen by Mr B. on ^account of its vicinity to the splendid 
tpmb lately discovered^ in making representations of which, he 

and Mr are now employed. In the entrance to the tomb 

it is quite cool enough ; and, as they remain there a great part 
of the day, they suffer but Uttle from the heat of the valley. An 
luquaintance is very soon formed in such a place as that ; Mr 
S, aad myself soon became very great friends. The three first 
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days were occupied in making a complete round of the antiqui- 
ties on both ffldes of the river. We met every morning in one 
or other of the temples, as concerted the evening before, and 
employed the whole day in drawing and finishing two or three 
rough sketches; for these temples are extremely tedious ob* 
jects to put upon paper, when the views are taken near, 
where all the figures and other ornamental parts are discernible. 
We had our breakfast and dinner brought to us, and in the 
evening we returned, he to his tomb, and I to my boat. 

In our dsuly excursions, we were always attended by same of 
the natives of Groomoo, inhabitants of the innumerable excava- 
tions in the rocks. Their character seems to be completely 
changed since the days of Pocock and Norden, and even i^nce 
Denon's time. They appear to us to be the most obliging and 
attached set of people that exist. Mr H. whom I took with me 
as " compagnon de voyage,"" and who preferred rambhng about 
with them in search of little figures, and other antiques, to 
taking plans or drawings of temples, became quite a familiar ac- 
quaintance, and explored many of their dwellings. Besides the 
family, consisting of themselves, donkey, cow, and an assem- 
blage of dogs, they keep in their dwellings a small stock of poul- 
try, all which is easily maintained from the cultivation of a 
small piece of ground ; but their principal stock in trade is what 
they find in the least known tombs and mummy-pits, small 
idols of pottery and wood, sculptured pieces of stone, mummies 
of animals, small stone statues, wooden figures of dogs, foxes, 
and birds, and above all, a papyrus, which is a little fortune to 
the lucky finder. All these are carefully preserved till they 
meet with travellers, who eagerly purchase them. Mr H. has 
got a very large collection of these curiosities, which nearly over- 
loaded the boat ; and I have myself got, if not a queen, at 
least a lady of very high rank, in the shape of a mummy, as she 
is very highly ornamented, with fine painted figures, on the 
double case which encloses her. I have also some mummies of 
dogs, foxes, &c. &c. 

The tombs '^^ <^ kings engrossed much of my attention. 
The account? »en given of them by Mr Hamilton 

are very corr first which we entered contained, 

m a very smi le entrance, Mr Bruce's famoui^ 
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I lurpets. Of these Mi SaJthos intulc a coloured drawing, wliicli, 
ftfthough a perfectible simile, is as difTereiit from tlie coloured eu- 
B.^ving of the French national work, as theirs is irom Mr 
I -Bruce's representation. The work mentions this view as having 
Liieen coloured csa tlie spot by the artists ; and slates, tliaC as 
iMheir time would not admit the other colom-ed djawiugs to 
nfce completed in the same manner, they were afterwards co- 
■ iloured and finished in a style analogous to this: But, as 
I -ia thia drawing they Iiave actually put bhick for white, and 
l*dianged other colours, some Idea may be formed of the iu> 
Lcuracy of the rest. Yet they have posted poor liruce for his 
Kwrra^B. Over the harper is written, probably by one of the 
Bffiune artists, " Bruce cat un menteur." A tomb much superior 
■Ad any of the others, and totally difFereut in plan, discovered 
Bvithin these few months by Mr Bekoni, is likely to make some 
IliKaBe in England. This gentleman is employed in taking mo- 
P -4ela, in plaster of Paris, of all tlie figures, and a young punter 
I « tracing the "hole upon paper, for tlie purpose of having an 
i*£gyptian tomb represented in London. It will be attended 
■with an enormous expencc, and I think its ultimate success is 
HdoubtfuL The plan is singular. A long descending passage, 
BiKautifully sculptured and painted, is terminated by a deep well, 
Blo prevent fartlier progress. This arrested Mr B. only for a 
Bdiort time, and seemed but to make him more anxious to pro- 
Bteed. Witli great labour he got the well filled up, and passed 
Bi«B to a large chamber, supported by several square columns, all 
Bfainted in the most biilliant manner. This led to several others. 
BlAfler wandering aliout, admiring every thing, and looking in 
wvain for the sarcophagus, he came to a liroad descending flight 
Bk)f steps, in descending which, he found himself in a second story 
WJbelow, ctHisisting of more ehamlxu's than that above, and equaU 
ftl^ beautiful in sculpture and painting. In the farthest cham- 
KbCT, which was unfinislied, stood an alabaster sai'copliagus, per- 
M&clly transparent, covered with liicroglyplucs. This tomb, like 
»dl the others, is cut in the solid rock ; it surpasses tliem all in 
^Hire, aaA in beauty of colouring, the freshness of which js the 
Hmoe as if newly finished. One of the chambers, which has no 
Hnrge figures, but is entirely covered with small hieroglyphics* 
Hfcokfl like an el^ant modem room, newly and lichly papered. 
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The roofs are all blue, with little stars, whidi has a very fine e& 
feet ; and the sides are painted upon a ground c£ the purest white. 
Lady B., who has been travelling in this country with her hus- 
band and family, gave, perhaps, the best description of them 
when she said, " they were like elegant drawing-rooms, newly 
finished and painted, and ready to receive tlie furniture.^ The 
sarcophagus contained nothing, but is quite perfect, except the 
lid, which is broken in many pieces. Whether it ever received 
the body for which it had been destined, and which may have 
since been disturbed, it is difficult to detcmiine: tlie broken 
state of the lid seems to imply that it has. The mouth of the 
tomb was completely concealed witli broken stones and chips of 
rock, found in the excavations, and large mounds of which are 
seen in all parts of the valley. The sarcopliagus chamber waa 
strewed over with little wooden idols, with hieroglyphics on 
them. These, when collected together, formed a large heap se-^ 
veral feet square. After visiting a great many of the tombs, we 
descended some mummy-pits. One of these had three small 
chambers near tlie entrance, on the walls of which were fine re- 
presentations in painting of musicians and dancers. The mum- 
mies were contained in a chamber below, in wliicb they were 
heaped up nearly half way to the roof. 

From the mummy-pits we went to the temples, and began 
witli what is called " The Menmonium.'" This has a very pic- 
turesque appearance at a distance, presenting long files of pil- 
lars, and forming several insulated buildings, but it is neidier so 
perfect, nor in such a fine style of sculpture, as that at Dendera. 
In their plan of this temple, the French give part of one wing as 
{Standing which does not exist, and leave out, on the other side, a 
whole range of pillars. I chose this temple as the best calculated 
for affording good views, and employed myself several days in. 
making sketches of it, taken at six or eight different points of 
view, which give the whole temple complete, while th^ views are 
^sufficiently varied to make them all interesting. The colossal 
istatue, which has been called that of Memnon, and is a very inte- 
resting object, is form'"^ of two immense masses of granite, which 
compose the sea ^he head is l)ring "face up,"^ instead 

ifS down, as Der >uch Spoiled, that th^ featiu-e^ &^ 
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»ot discernible. This, like every other monument here, might 
stiil have been perfect, had it not been intentionally destroyed. 

On our way from this to Medinet-Aboo, we passed the two 
cdossal statues on the plain, one of which has so many Greek 
ssA Roman inscriptions on it, in testimony of the author'^s having 
heard the vok^ of Memnon. This statue appears to have been 
Iwoken and built up again, as the back is formed of several 
stones, instead of being in one piece, like the others. We then 
successively visited the temples of Medinet-Aboo, Luxor, and 
Cannar. Of these it would be tedious to enter into any descrip- 
tion. I took a sketch of the beautiful entrance to the first, 
i^hich, I think, has been ^ven only by Norden, and in a very 
poor style, as he had but little time, and many difficulties to 
combat. One, also, of part of a great court and gateway in the 
interior — and two views of Luxor from the river — ^but I am afi*aid 
to begin with Cannar, as the interior of it is a complete forest of 
pillars, and as one cannot form an idea of the plan of it till after 
long examination. It appears to be a series of temples within 
temples ; and, although the most laborious destruction has been 
employed against ^ still what has been destroyed forms but a 
very trifling part of the whole ; and it has the great advantage^ 
as a ruin, of standing by itself, and amidst its o^vn fragments, 
without having its chambers half choked up with the ruins of a 
church or village, as at Dendera, or its courts occupied by an 
Arab town, as at the temples of Luxor and Medinet-Aboa 
There are also two other temples remaining at Thebes, on the 
western side of the river ; and, besides these, the foundations 
• and ruins of three others have been very lately discovered by 
Mr Salt, in the excavations which he has been carrying on. In 
digging near the temple of Camac, he and the French ex-con- 
sul Douretti found al)out thirty statues, consisting of sphinxes, 
female figures with lion*'s heads, and several sitting and standing 
human figures, all of them more than six or eight feet, and 
mostly of granite ; a great many of them quite perfect, and 
some of them admirably sculptured. They were all found in 
one place, where, no doubt, they had been concealed, as they 
were built over with unbaked bricks, which were again covered with 
•oil. On the western side, also, Mr Salt has found a great many 
yaluablc antiquities, principally fine statues^ among whi^h therr 
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18 another head similar to that which was sent home last year. 
Mr Belzoni, when in Nubia, a few months ago, opened a temple 
at Ipsambool, which he describes as being the largest excavation 
either in that country or in Egj'pt, containing fourteen large 
chambers, and an immense large hall, witli eight colossal statues^ 
thirty feet high, and four others in die sanctuary, all perfect. 
The walls were covered with hieroglyphics, and the colours in 
high preservation. 

You will ea^y imagine how highly pleased I was with this 
little tour, which occupied, most agreeably and usefully, about 
forty days, which I must otherwise have spent either at Cakq^ 
or on board the ship in the harbour of Suez. 



Abt. VI. — Experiments on the Structure and R^ractive Power 
of tlu Coats cmd Humcmrs of the Human Eye. By David 
Baewster, LL.D. F. R. S. Lond. & Edin., and the late 
John Gordon, M. D. F. R. S. Edin *. Communicated by 
the Author. 

JuLAVING discovered a very remarkable stfiicture in the crys- 
talline lenses of fishes and quadrupeds, by exposing them to 
polarised light -f-, I was anxious to examine with care the or- 
ganization of the cornea, the iris, and the crystalline of the hu- 
man eye. My friend, the late Dr Gordon, who had studied 
with much success the structure and functions of this important 
organ, took a deep interest in. the inquiry, and was so kind as 
to procure for me an eye a few hours after death, and to pre- 
pare, by dissection, the different parts of it that I wished to ex- 
amine. From the great difficulty of obtaining this organ in 
such a fresh state, he suggested the propriety of embracing the 
opportunity which was thus offered to us, of obtaining cor- 
rect measures of the different parts of which it is composed. 
The aqueous and the vitreous humours had hitherto been sup- 
posed to have the same refractive power as water ; and even • 
Dr Wollaston, the most accurate of our experimental philoso- 



* An account ( contained in this paper was read before 
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{dierSy has made the reiraclive power of the vitreous humour 
I.S369 the vei:y same number which he obtained iar water. 

This similarity in the refractive powers of these two fluids, 
appeared to us in some measure improbable, as the albumen, whidi 
enters in a slight degree into the composition of the aqueous and 
ritreous humours, is known to have a much higher refractive 
power than water, and as there is no example of any fluid or 
solid body being inferior to water, or even so low, in its action 
upon light. 

In order to determine this point, we formed a hollow prism 
with two plates of parallel glass, fixed at an invariable angle^ 
and,' that there might be the least possible chance of error, we 
compared the refractions occasioned by the two humours, di- 
rectly with that produced by water. The difference of the de- 
viations arising from refraction, afforded an accurate measure of 
the refractive powers, by comparing them with that of water, 
which is fixed at 1.3358. A portion detached from the outer 
coat of the crystalline lens, and a portion detached from a coat 
nearer the centre, were compared in a similar manner with wa- 
ter ; and in order to obtain an average result for the whole of 
the crystalline lens, we placed it in its entire state in the hol- 
low prism, and measured the refiractive deviation which it occa- 
noned. From these and other measurements we obtained the 
f(^owing results : 

Refractive power of water, 1.3358 

Ditto, of the aqueous humour, 1.3366 

■ vitreous humour, 1.3894 

' ' outer coat of crystalline,.. 1.3767 

■ ■ middle coat of ditto, .......1.3786 

' central part of ditto, 1.3990 

— — — — of the whole crystalline, 1 .3839 

Inch. Thou». 

Diameter of the crystalline, 0.378 

■ cornea, 0.400 

Thickness of the crystalline, 0.172 

- cornea, 0.042 

When the human crystalline was exposed to polarised light, it 
exhibited the phenomena of double refraction, and produced 
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four luminous sectors like the crystalline lens of quadrupeds 
The human cornea produced a double refraction of an oppodte 
kind to that of the crystalline, and the iris, which is semitrans- 
parent, gave the same phenomena as the crystalline. 

Since the precedii^ notice was read, M. Chossat of Greneva ♦ 
has performed a very extensive series of experiments on the 
refractive powers of tlie hiunours of various animals. His 
results for the human eye confirm those which we have given 
above, and, as tliey were obtained by a different mode of observa* 
- tion, it can no longer be doubted that the two humours of the 
human eye have a higher refractive power than water ; and that 
the refractive density of the vitreous exceeds that of the aqueous 
humour. 

Tte following is a comparison of our observations with those 
of M. Chossat: 

Cho8sat*s Results* . 

Aqueous humour, 1,3366 1.338 

Vitreous humour, 1,3394 1.339 

Outer part of crystalline, 1,3767 1.338 

Middle Coats of ditto, 1,3786 1 .395 

Central part of ditto, 1,3999 L420 

Whde crystalline, 1,3839 1.384 Mean. 

The experiments of M. Chossat give a much greater variation 
of refractive density to the crystalline humour, though the 
mean of his three measures is almost exactly the same as that 
which we obtained for the action of the whole crystalline. I 
have- no hesitation in considering our result as the most accu. 
rate, not only from the precautions which were taken to avoid 
error, but from the improbable circumstance that the first coat 
of the crystalline lens should be inferior in refractive power to 
the vitreous humour, and from the coincidence of our result 
for the central part of the crystalline with that obtained by Dr . 
Thomas Young, in his able dissertation on the mechanism of the 
Human Eye •[-. He makes the ratio of the refractive power of 

• M. Chossat's Expcrimpn*- were published in the Bulletin des Sciences^ par la 
_Soc, Philomath, for !■, ; and in the Bibliotheque Univcrsclle fcu' 

^pptember 1818, p. 

t rij t. PhU. Vol. ii. p. OiSO, 
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(he crystaUine after death to that of water, as 21 to 20, which 
gives 1,4025 for the index of refraction, diflcring only 0.0035 
fixMn our measure, and 0.0175 from that of M. Chossat. It 
is by no means improbable, however, that the crystalline em- 
ployed by M. Chossat had actually a greater refractive density 
than ours. The one whidi we used was that of a female above 
fifty years of age. 

In the preceding observations I have limited myself to a 
general notice of the polarising structure of the crystalline lens ; 
but, in the course of an extensive series of experiments upon the 
anatomical conformation of this part of the eye in animals 
of all kinds, I have ascertained the precise manner in which its 
fibres are arranged, from tlie examination of a great variety of 
crystalline lenses, and by the use of new mediods of observa- 
tion. This scries of experiments, which is now nearly ready for 
publication, was undertaken at the particular request of Dr 
Gordon, for the purpose of ascertaining if the polarising struc- 
tures exhibited in the crystalline lens, had any connection with 
that singular arrangement of its fibres, which had been remark- 
ed by Leuenhoek, Sattig and Dr Young. In the results which 
I obtained after a very few experiments, no such connection 
appeared; but the anatomical structure of the lens presented 
several curious phenomena, w;liich, with the aid and encourage- 
ment of Dr Gordon, I was induced to investigate. The pre- 
mature loss of this distinguished individual put a temporary 
stop to pursuits, which owed their origin and continuance to his 
wishes ; but though the inquiry was in some degree foreign to 
my own studies, and by no meansi inviting to one unaccustom-r 
ed to anatomical operations, I have resumed and completed it 
from the same motives which induced me to undertake it. 
Whatever importance may be attached to it by physiologists, 
it will always have to me the higher value, of being the only 
memorial I can leave of a friendship which I deeply valued, and 
the best tribute I can pay to the memory of distinguish^ 
talents and exalted worth. 
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Aet. Vlh'^Demofistratian of a Theorem relating to Prime 
Numbers. By Charles Babbaoe, £«q. F. R. S. &c. Com- 
miinicated by the Author. 

jL he singular theorem of Wilson respecting Prime Numbers^ 
^vhich was first published by Waring in his McditatUmes AnO" 
JyticoB^ and to which neither himself nor its author could supply 
the demonstration, excited the attention of the most celebrated 
analysts of the continent, and to the lalx)urs of Lagrange and 
Euler we are indebted for several modes of proof; and more re. 
cently it has been considerably extended by the profound inves- 
tigations contained in the Disquisitumes Arithmeticce. 

It is well known that, in the theorem in question, a certain 
expression is asserted to be divisible by w, whenever that num- 
ber is a prime^ but it is not divisible if w is not prime. In at- 
tempting to discover some analogous expression which should 
be divisible by n*, whenever w is a prime, but not divisible if n 
is a composite number, I met with those properties of primes 
which form the subject of the present paper. 

The theorem of Wilson asserts that 

1.2.3 "^T^Tl + l 

is always divisible by n when w is a prime number, othenvise it 
is not. The theorem which I have arrived at is as follows, 

*at n + l.w+2 .n + 3 2n — 1 

' " — i^ — " 1 

1.2.8. . . .n — 1 

is always divisible by n^ when n is a prime number, otherwise 
it is not. The demonstration is very simple. Let ( ^ ) , ( - ) ^ 

( @ 7 ^ ^^* represent the coefficients of the nXh power of (1 +n), 
so tliat 






— 1 



then 
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n . n — 1 . n — % 



1.2.3 



&c. 
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^ bong a whok number, now it is well known, thet the sum 
dFthe squares of the coefficients of a binomial whose index is n> 
is equal to the coefficient of the middle term of another binomiid 
whose index is 2n, we have therefore the equation 

1.^.3 n ~^ ■*"\1/ ^\Jl/ 

or 

^{ ^'..°r;;-r^ -'}=(i)^(i)' 

But the quantities T ? )' ( 1/ ' V3y ^^* ^^ *^^ equals, 

w w.w — 1 nn — l.n — 2 « w.n — 1...2 

-, &c. 



1' 1.2 ' 1.2.3 ' 1.2.3..n— 1 

are all divisible by n when w is a prime, but they are not all di- 
visible by n when n is not a prime ; and, since the quantities on 
the right side consist of the sums of the squares of these, it is 
£?iaible by w*, and consequently 



^ ( n+l.w+2....2w— 1 ^ ) 
( 1.2.. .w—1 j 



is always divisible by n in the same circumstances, as 8 cannot 
be diviable by n except n=2 we may omit that factor. The 
same theorem may also be put into the following form : 

1.3.5....2W— 1 *-^ 



2 



f 1.3.5....2w~l *-^ ) 
I 1.2.3.. .n •'^— ^J 



is always divisible by w^ when w is a prime : This is immediate- 
ly deduced from the former by the equation 

n+1.7i+2....2n=2n.l.3.5....2w — 1. 

Several theorems of a amilar kind may be deduced from the in- 
yestigations of Euler, relative to the properties of the co-effi- 
cients of a bincHnial. See the Acta Acad, Scient* Petrop. 1781. 
Retaining the notation already employed, it is there shewii, 
&at when p n and q are any whole number^ we have 
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Let q=p — w, and this becomes, 

(^') = (;) (A.) * (i') (j=fe) +• ^ 

- (0 (I) 

All the terms except the first and last are divisible by n, and 
hy p i£ both numbers are primes ; therefore we have, 

p+n,p+n — 1 n + l p^p — 1...W+1 - 

1.2.3 p 1. 2,.,p — n 

always divisible by n p, when the numbers n p are primes : if 
p=w, this resolves into the former theorem. 

If p is a prime, and greater tlian w, then since ^'(. ^ — 

is divisible by p, we have, 



p-fw.p + 7t — 1 w + 1 



— 1 



1.2.3 p 

always divisible by p, whatever w may be, if p=ira prime, other- 
wise, it is not divisible. 

Tliis expression is also divisible by ti, for the numerator is 
jn + l.n + 2..,.n+p; and if this be arranged according to the 
powers of w, the term independent on n will, when divided by 
the denominator, leave unity, which is destroyed by the —1, 
and all the remaining terms are divisible by w, so that the ex- ' 
pression 

p + 71. p + n — l...yi «f 1 - 
1.2 p 

is always divisible by p w, if p is a prime, otherwise it is not di- 
\'isible by p, but only by ii. 

By considering the coefficients of the cube, and othar 
powers of 

^ + (t) ' + (I) '• + (S) " +• ""■ 

we might ani' »• theorems respecting prime numbers ; 

but the numb nnations which occur in all th^ 

higher powers, that simplicity in the expression^ 
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whidb we hsLve found in those deducted from the co-efficients of 
the square of a binomial. 

In case n — 1 should be a prinle number, we may find- for- 
mulffi divisible by (n — 1)«, thus : If instead of subtracting the 
tio extreme terms of the co-efficients, we subtract the two 
first and two last, ^'e have^ 

^\ L2...n— 1 ^~1^) 

and since, if n — 1 is a prime, each term on the right side of th^ 
quation is divisible by (/i — 1)* ; the expression on the left side 
IS always divisible by (?i — 1)* in the Same circumstances i ot 
the expression 

w-fl.7i4-S...2w — 1 ^ 

1.2.. ..W — 1 

is always divisible by {n — 1)*, if?i — 1 is £i prime number, 
otherwise it is not divisible. It is obvious tliat similar theorems 
might be deduced, in which the prime divisors should be 
(«— 2)% or (w— 8)% &c. 
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Iet. VIII. — Description of the Diamond Mine of Panna, 
By Feancis Hamilton, M^ D. F. R. S, & F. A. S. Lond. & 
Edin. Communicated by the Author. 

JJURING the rainy season of the year 18lS, on my way 
from Agra to Chunar, I made an excursion from the Yanmna 
{Jumna^ llennell,) to visit the Diamond Mine at Pamia, and 
frst proceeded up the Ken in niy boats for two days ; but I 
Inade very little progress, owing to the strength of the current, 
tad the badness of the ground on the bank for tracking. The 
ten is not d great deal smaller than the Yamuna, and resembles 
it much in having very high banks intersected by numerous 
ravines Its channel abounds in pebbles of agate and jasper; 
but, in the rainy season being entirely filled with water, scarcely 
toy were procurable; nor did I obtain any good specimens. 
Tliese pebbles are not so much variegated by zones ef different^ 
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colours, or dendritical figures, nor do they cantabi t 
crystallized matter, as those of the Son ; but the jaapcra arc 
more perfect, and are red, honey colour, and black, some of the 
latter especially admitting of a tine polish. 

Ai^r two days labour, witli a Htrong fair wind, I was told 
that I was only lour aises nearer Banda, than when I left the 
Yamuna, ihc whole distance being reckoned ten coses; but, 
leaving mv boats and travelling bv land, it took nte from six in 
the moi-ning to eleven to reach the town in a palanquin, during 
which time I must have gone twenty miles. The coses of Baa< 
delkhand, the district of whicli Banda is the capital, are there- 
fore very long. From Cauda to the Diamond Mine is reckon- 
ed twenty-nine coses: but I took eighteen hours to perform the 
journey in a palanquin, with relays of bearers, and making no 
halt tliat was avoidable. The distance, therettjre, must be 
seventy miles, as the roads, when I went, were tolerably good. 
As it runed much on my return, the roads were bad, and I 
took much longer time. I must here observe, tliat the latest 
maps of India, which I have seen published, even by far tlie 
best, that of Mr Arrowamith, repi-csent this pari of the country 
very imperfectly. 

Singhapiir is a small tinvn at the northern side of the hill, on 
which is built Ajaygar, ur tlie luvinable Fortress, and is twen^- 
fbur computed cows from Banda. The country between tlw 
Yaiiiuna and Singhapur is in general level, with, however, many 
projecting insulated rocky hills. That immediately adjacent to 
Banda consists chiefly of a sanall-grained granite; some of 
which contains red felspar, white quartz and black mica ; and 
some is composed of white felspai- and quartz, with black mic^. 
Besdes the granite, this hill contains also large masses of quarts 
and felspar, very irregularly intennixed rather than aggregated 
into one solid rock. From the ruggedness of llicir appearance 
I judge that the odtdr small detached hills arc of ^milar mats- 
rials ; but I had no opjwrtunity of e\aiiiining them. 

At no great distance to my left, in going to Singhapur from 
Banda, I had a rid"" of hills, which is a continuation of that 
which, commen ' ' isgar and Saliasran on the banks of 

the Son, passe oiu- and Allaliabad, and which, 

from the last-jn dies here a large sweep to Uir 
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vid tlien bctvls north to Gojraligar, and from Lhence be- 
d Agra aivl Uilli, being the nortlierii boundary of the Vlnd- 
I mountaius. The portion of ibis ridge passing llirough 
ulelldmnd, lias a very similar appearance to the part of the 
^me raijge that pusKes through the Shahabad district, only it 
a sterile and rugged ; for the trees in most places ascend to 
ne very summits ol' the hills, and it is cnily in some places that 
Ihe table land on the top is bounded by an abrupt precipice of 
rock, such as suriwunds the whole eastern end of the ridge. The 
nsture of the strata seems, however, perfectly similar throughout 
its whole extent, consisting of horizontal rot^ks, which, near the 
mrface, are a kind of free sanilBtniie, very fit for building ; but . 
in the interior of the mountain, the rock is too hard, approach- 
ing near in nature and appearance to hornstone or granular 
quartz. Tlie colour is various, red, brown, and white ; and, ia 
general, it is more or less dotted with black. 

On the summit of this range, is a table-land of great extent, 
ind trom about 500 to 1200 feet of per[>endiciilar height above 
Ihe level of the Gangetic plain. To tlie lude of this table-land 
most remote from this plain, I have not reached ; but from the 
kde next the Ganges, there project many small ridges ol" the 
tame materials, which run towards the Ganges and Yauiuna, as 
It Sahasran, Chunar, Mirzapur, Allahabad, and at Fanios, 
vhere a ridge not only jienetrates across the channel of the Va- 
muna, as others in several places do, but rises into a small rocky 
liilt on the left bank, thus forming the only hill in the ancient 
Idngdom of Antarbeda, now called the Dooab by the Muham- 
Dedana. 

The very atmng and remarkable fortress of Kallangjar is on 
(ne of these ridges, projecting to the west from the main range 
of h'dls, but separated by a narrow gap. I passed it both coni> 
iog and going in the dark, so that I had no opportunity of exa- 
uinJMg the strata; but tlie buildings of tlie town, no doubt taken 
frran the liill, are of the free sandstone usual in diis range. 

Ajaygar, another fortress, seven computed coses from Ka- 
kngjar, stands also on a ridge })rojecting to tlie Ken river ; but 
the portion of the bill occupied by the fortress, is separated 
bora ihe east and west ends of the ridge by two deep ravium 
that penetrate the hill almost to the level of the plain. Al- 
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though the upper part of the liill occufned hy the fort, o 
of tile usual I'reestoue, the luwer pait, on tlie souLli side at least, 
towards the market-place called Katra, consists of a very fine 
perfect granite, with large coiieretions of red felKpar. Accmd- 
ing to a manner of reasoning usual witli Ecveral uiinerakgists, 
Wti slioultl call this graiiile incumbent on the sandstone, the lat- 
ter occupjing the higlier ami central part oi' the ridge. I will 
venture to say, that in die world there is not a more perfect 
granite, nor one whieh has less the appearance of stratilicatkm ; 
nnd it must be olteen'cd, that in many pai't^ between the San^ 
stone range and the Ganges and Yamuna, there are scattered 
small detached peaks of the rocks usually called Primitive, as at 
the hill near fianda, alreatly describt^. Beyond these peaks 
there is no rock whatever, luitil wc come to the Himalya luoua- 



From Singhapur, adjacent to Ajaygar, I proceeded in aa 
easterly direction, through a narrow valley, for aluut four miles, 
to Vizramgunj, at the bottom of tlie main sandstone range of 
hills. HerCj us the name iniplie;'^ Imd been a neat resUng-place* 
with a reservoir of water, and vaiious accommodations fur Xss^ 
vcllers. i'l-oni the style of tlie buildings, they would appear to 
have been erected by the Muhaniniedans, and are said to have 
been destroyed out of mere wantonness by tlie last Marhatta 
officer stationed at tlie place. From this resting place, I asc^id- 
ed the hill by a very bad ruad, but practicable fur loaded cattle 
ta palanquins, and conducted witli total disregard to art, as it 
leads^ straight up the steqjcst ascents. The total height is very 
considerable, perhaps five or six hundred feet [>ei-pendicular. In 
the middle of tJie way has been anotlier place of re&esbinent, 
built in the same style witli that below, and probably also a 
Midiamuiedon work. The hills here abound in Sagwan (Tec- 
tona grandis), and in a species of Uiospyrus producing Abitus 
(Ebenus). The former, so far as I can lean), never reoch^ to 
a Mzc Jit for use ; the latter is nowhere larger or betlei". The 
tree is by llie natives called Tenged ; it is ouly the block liegrt 
that is callwl Ab>"'« - Persian term, from which our Ebony is 
derived ; and I ined tliat, in the Sangskritta, thae 

li no term lor t tid timber, it would seem, having 
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entered little iotn tlie econoniy of the luicieiit Hindus. Ilatn- 
boos are also abundant on these hills. 

The table land above the ascent is more level, and freer from 
rocks, than that in the Shahabad district q but, althouffli I ad- 
Tanced on it about three miles, and to within full view of the 
Sown of Panna, I saw not the slightest trace of cultivation. I 
&A not proceed to Panna. bwause I t'uiind the people at work 
4n search of diamonds, anil thus satisfied my curiosity without 
" Inng obliged to remain a niglit destitute of comfort in the i'or- 
feality of a visit to the Raja. 

•' The whole plain on the table land for several miles round 
fuina m all directions, wherever it happens to be of a grai-elly 
teture, is said to jiroducc thamonds. In most parts, the soil i^ 
*ery red, in others it has only a slight tinge of that colour, and 
bof a darli brown. Thissml is fix>m two to eight cubits deep; 
Jtnd, vbere the diamonds are found, contaiiis many small 
Jidibles, a good deal resembling some ores of iron that I have 
iaen in Bhagalpur. The diamonds are found intermixed with 
i, but never adhering to any stone or pebble. Tlie workmen 
Eft up the gravelly earth in basketK, throw it into a shallow pit 
Wled with water, and wa-sh out the cnrtli. They then spread 
*^ e washed gravel thin on a smooth piece of gi-ound, and sepa- 
Ihte the useless pebbles witli their hands, moving aght or ten* 
peces at a time, so that no diamond can possibly escape thinr 
fceit^. Many days are thus often spent without success ; but 
k Very few diamonds in the year repay the workman ioi his ]». 
The greater part of tlic diamonds are not worth more 
a 500 rupees". A good many, however, are found worth ^ 
^ffom 500 to lOOO. Very few are found worth aliove the latter . 
Value. The Ilaja is said to have at present one valued at 
tO,000 rupees ; but he has not been able to find a merchant, 
d lias placed the gem in the head of an image. The work- 
^^. 91 assured me, that the generation of diamonds is always go- 
li^ forward, and that they have just as much chance of success 
^^i searching earth which ha-s been fourteen or fifteen year.s un- 
is in digging what lias never been disturbed ; and. 
i &Ct, I saw tliem digging up earth which had evidently been 

* tbe rupee contains 1 lO^ grains of tHiex. 
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t>efore examintil, as it was lying in irregular heaps, as ti 
out alter examination. 

The Rajah has guards all around, and some watchmen attend 
the labourers ; but no great precaution to hinder suiug-gUug is 
apparent to the visitor, The workmen I saw were Rajputs, and 
had every appearance of pmerty. The men appoint^ la guard 
them were common soldiers, probably allowed two or three ru- 
pees (5 to Tj shillings) a month, and such as in the ('ompsnyli 
government would lie open to every sort of peculation. The 
barbarous severity of the petty chiefs, such as the Hsj» is, pro- 
bably, in a great measure, prexents illicit dealinfr. The wBole 
diamonds are collected at one house, where tliey are weijrhed and 
Bo!d to the merchants residing al Panna. The workmen are at- 
lowed three-fourths of the value of those alwut the aze of a pea or 
still smaller ; two-thirds of the value of those about the »iw of a 
hazel nut ; and one-half of the value of tliose larger than a filbert^ 
but few of these are found. Any man that pleases may dig, 
and it is said, that, on an average, about a thousand men an 
employed in the search. 

The rock immediately under the gravel and earth, among 
■which the diamonds are found, is a white granular quartz, evi- 
dently of the same nature with the sandstone usual in this range 
of hills, but rather too hard to be cut for building. In many 
places, it is stained red, and contains more black spots or dots 
than usual. On the ascent of the hill, the rock is white f 
sandstone, very fit for building. 
Leny, 18;/» March 1819. 



Aet. IX. — De-tcription qftlie Patent Sympiesometer or New Air 
Barometer. .B^ ALE.-cANDEa Adie, F. R. S. Edin. Conm 
municated by tl»e Author. 

irl Y attention was first directed to the improvement of tho; 
rometer, with the view nf rendering it susceptible of indieadsg 
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for such a purpose ; and I was therefore led to Uie idea of meo- 
auring the pressure of the atmosphere by its eif'ect in eompress- 
iug a column of common air. Upon constructing an insb-u^ 
of thia kind *, however, I found tliat the air was absorbed 
}l^ the fluid with which it wtis inclosed, and that a good and 
kermanent barometer could not be made upon such a principle 
^ this radical defect was removed. I tlicrefore directed my 
fMmtiun particularly to this object, and succeeded beyond my 
moat sanguine expectation, id fi^eing the Aii" Barometer from 
dus great source of inaccuracy. 

The name of Symp'tcsomeicr which I have given to this im* 
proved instrument, is derived from tho Greek words rufiTi^f to 
compress, and ftn^aa, measure, denoting the property it possesses 
ft measuring tJie weight of the atmosphere by the compression 
(fa gaseous column. 

The principle of the Sympiesometer, which is represented in 
of its tbrms, in ]?late II. Pig. S., consists in employ- 
fln elastic Auid or gas, different from air, and any liquid, 
ing quicksilver, wliich neither acts upon the gas which it 
Coofines, nor is perceptibly acted upon by the air, to the con- 
tact of wliich it is in some measure exposed. Hydrogen gas, 
uotic gas, or any of the gases not liable to be absorbed by the 
lOclofiing fluid, may he use<l ; but I prefer hydrogen gas as 
Bupeiior to any other that I have tined. The hquid wliich an- 
svers best is an unctuous oil, or a mixture of unctuous and vola> 
tile (nls. I consider almond oil, adoured nith anchusa roo^ 
SI the most eligible. 

The Sympiesometer consists of a tube of glass ABC, of about 
18 inches long, and 0.7 of an indi diameter inside, terminated 
above by a bulb A, about tno inches long inside, and half an 
inch diameter, (but this will vary, as the instrument is required 
to have a greater or lesser range); and having the lower estre- 
aity B bent upward, and expanding into an oval cistern C, 
.•qgea at top. 
4-^ 



' Wlini 1 camtrucW this inslrumcnt, I was not av.are lliat Dr Hooke had 
va^ojed the cotapre»aiDQ at a column of air to measure tbe weight of Ibr at- 
iDii«phere. Tbe Sj-mpiesonieter, hownrer, will be found to h»»i 
ttUi iaBliunail but in this particul.Tr. 
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The Vmlh A at ihe upper end of the tube is drawn to • I 
der thread, and is at first k-it ojicii. In nrder to introduce the 
pis and oil, I fill ihc bulb mid lube whh quk-kMlver : Then 
holding the tube horizontal, a communicatiiui is formed belweeo 
a ^»(>nit!ter, containing the gas to be utted, and thi: slender jBpe 
at the end of ilie bulb A, by means of a flexible tube. As the 
tube is brought to a vertical portion, the quick^ver flows out 
till it descends in the tube to ihe level of the top of tlie dstem, 
and the gas enters to supply its place. The slender jape i« 
then to be scaled hermetically closti to the bidb i\, by a tow^ 
of the flame of a blowpipe. 

The lube A BC is now to be invertcil, and the mercury 
poured out of the dslern C, allowing the column which occufnes 
the tube to run towards the bulb, to prevent the escape of the 
gas. The tube being again tunied mto a vertical pontkui, 
the portion of quicksilver which remains is removed, by pour- 
ing some of the oil over it, and heating rhe gas until, by its 
expansion, it forces tlie column of quicksilver which is left al 
the lower end of the tube, into the cistern ; then, holding the 
tube nearly horizontal, the oil will enter as the gas cools, and 
the remaining quicksilver may be jxtured out of the cistern C. 

The inclosed gas which has thus bwn introduced, ehangw 
its bulk, or occupies more or less space, according to the pres- 
sure o^ the atmosphere upon the surface of the oil in the ob. 
tern C, The scale m n for measuring tlie change in tlie bulk 
of the gas occasioned by a change of pressure, is formed expen- 
mentally, by placing the instrument in an air-tight glas&«as(h 
along with an atcurate barometer and thermometer. 

The glass-case is fumistied with a condensing and exJiaustinv 
syringe, by which any density may be given to the inekised 
gas, 90 as to support a column of quicksilver in the twrometer tiS 
28, 29, 30, GT any olher required number of inches. The liei^t 
of the oil in the tube of the Sympiesomeler corresponding to 
these p>int<i being n " ' " 
being divided into i 
with hundj-etlih' 
meter. 
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■pply a correction on this acw>unt. For this purpose thL- prin- 
cipal or barometric atale m n, is made to ^lide upon nnother ttcale 
Bp, placed either below it or on one side of il, which is divided 
into degrees and parts, so as to represent die change of bulk in 
ihe gas produced by a change of temperature under llie same 
pressure, and corresponding to tlie degrees of a common Ther- 
mometer attached to the instrument. 

This scale is constructed in the same manner as the scale of a 
toramon thermometer, by changing the temperature of the bulb 
irtrile the pressure is the sajne, and noting the range of tlie col 
occasioned by it. 

In using the instrument, observe the temperature by the 
thermometer, and set the index which is upon the sliding Sym- 
pesometer scale, opposite to the degree of temperature upon 
the fixed scale ; and then the height of the oil, as indicated on 
the sliding scale, will be the pressure of the air required. 

When the height of nne place above another is to be measur- 
fd by the diminution of tlie pressure of the atmosphere, ano- 
4er correction is necessary to insure perfect accuracy in all in- 
Btruments indicating this cltangc, because the pressure of a. 
cohimn of air of a given altitude varies according to its humidity 
or moisture. I have therefore added to the Syniinesonicter a 
new Hygrometer, which has already been described in a preceding 
article. 8ee page 3S, 

In some of the Sympiesometcrs which I liave made, the ^-ale 
is divided into (larts corresponding to the increase in bulk whicli 
takes place in the gas by the diminished pressure of the atmo- 
sphere on ascending a ^vcn height, the temperature being 9S° of 
Fahrenheit. This scale is also Ibnned by experiment, as (bUows : 
The instrument being placed in the glass-case as hetbre describ- 
ed, increase the density of the incloseil air until it (jupport 4 
column of quicksilver of 31 inches, tiie temperature beuig Sif. 
Mark this point zero; dienfi-om the logarithmof 31 siditract .0100, 
tnd find the corresponding number, which i* SO.(i94 ; regulate 
the density of the air to support a column of quicksilver of this 
length; numlwr this point on the scale 100, and divide the 
space into 100 parts ; each part will equal the increase of bulk 
er fall of the oil in the tube bv ascending one fathom. In tho 
' jve BUUuier proceed;, by subtracting .0100 froni the logaritl\<%. 
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last found, and marking the pointg, corresponding to these dea- 
ttties, until the scale is complete. 

By the above scale, the approximate haght will be given with- 
out the aid of a table of logarithms, by subtracting the number 
of fathoms indicated by the S}rmpiesometer at the under station 
from that indicated at the upper station, the difference being 
the number of fathoms which the one station is above the other. 
Previous to laying this instrument before the public, I wished 
to have it submitted to a fair trial, by comparing it with obeervap- 
tions made in the same ship with the Marine Barometer. For 
this purpose Quintin Leitch, Esq. of Greenock, the proprietor of 
die ship Buckinghamshire, obli^gly sent one of the first 
which I had made with this ship on her voyage from the Clydi^ 
to the East Indies, in the year 1816 ; and the following is the 
report given of the instrument by the late Captain ChristiaQ« 
the commander, on his return. 

<^ I am glad to say that I consider your Barometer a valuable 
instrument at sea, having given it a fair trial on the outward 
passage to India, by keeping a correct re^ster of it, as well as 
of the common IMarine Barometer, taken every third hour^ 
night and day, during the passage ; and I not only found that 
it was fully as sensible of the changes of the atmosphere as the 
other barometer, but that it had a great advantage over all 
barometers I have ever seen used at sea, namely, that of not 
being in the smallest degree affected by the moti(»i of the 
ship, which will often make the quicksilver in the conunon 
tube plunge, or rise and fall, in such a degree as to make it 
very difficult to come within at least one or two tenths of an . 
inch of the truth, even in the largest ships. On the passage 
home I also found it very correct in the indication of the winds 
and weatlier."" 

An opportunity of trying the Sympiesometer in a very different 
climate occurred last year, when the Expedition under Captain 
Boss sailed to the Arctic Regions. Lieutenant Robertson of 
the Isabella kindly undertook the charge of this instrument, and 
regular observations were made every four hours with the Syisx* 
piesometer and Marine Barometer, the results of which were 
highly satisfactory. The observations commenced on the S4th of 
April, in North latitude SV d&f and longitilde 1" 7' £. ^ aikl weie 
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intiiiued to the latitude of 7G' 50' N. and during the return oC 

edition to Deptford till tlie IStli of November. These 

ons, in the fonn of a graphical represcntatioD of the 

ress of the Sympiesometer and Mai-inc Baromeler, have 

I published In Captain Rosa's Account of the Expedition, 

\ wUl enable navigators to form a. correct estimate of the te- 

e of the two inBtruments •. 
The following is Captain Ross's official report upon the Sym- 
[deaomcter : 

" This instrument acts as a marine barometer, and is cert^n- 
ly not inferior in its powers. It has also the advantages of not 
being affected by the ship's motion, and of taking up very little 
n the cabin. I am of opinion tliat tile instrument will 
Hipersede the Marine Barometer, when it is better known." 
Lieutenant Robertson, in a letter to the Honourable Cap. 
n Napier of Merchistoun, has spoken of it in the following 
iimer: 

'* The Sympiesometer is a most excellent instrument, and 
)E-V6 the weather far better than tlie Marine Barometer. In 
, the barometer is of no use compared to it. If it has any 
ult, it is that of being too sensible of small changes, which 
light frighten a reef in when there was no occasion for it ; hut, 
ke it altogether, in my opinion it surpasses the mercurial ba< 
meter as much as the barometer is superior to having none at 

I have also had it in my power to make trial of the Sympie- 
imeter on coasting voyages, through the favour of my Mend 
[r Stevenson, Engineer to the Scots Lighthouse Board, who 
taced one of them in the calnn of the Lighthouse Yacht beside 

good marine barometer. Along with a register of Iroth instm- 
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W* have now before us s copy ef these obscrvationa, bolli in a tabular and 
sted fonn. The superior delicacy of the Sympiesometer ia very remaik- 
It frequently eihibited variations in the pressure of the atmosphere 
1 the Marine Bsrometer was perfectly stationary, odcI tbus predicted 
gee in the weather, when the other instrument gave no indications at 
We have likewise seen the observations made with the SymiHesanielei by 
ain DalUng, of his Majesty's ship Nimrod, who haa expressed tbe bighesL 
Ion of the superiority of the Sympiesometer. On one occasion in particular, 
Itnabted hiia to make auecessfui preparations against a storm, which was not 
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mcnts, extracted from the chip's log-book, he lias 
with a conimiinication, whiiJi states, that, " after an expcrictwx 
of two years, the Syrapesoiiieter aJTords llie most delicate and 
correct inilications of the weather C ami that " it is a great fa- 
vourite on Ixiard, Iwing commocUoii!! even for the smallest ea- 
bir, and at the same time easily read off." 

" The master, mate, and steward of tlie Light-house Yacht, 
(Mr Stevenson adds), ^ve such accounts of llie utility and 

convcniency of the Sym pie some ter, as are well calcidated to 
recommend il to the attention of those sailing in vessels of the 
flmallefit burden. It is now in use in the str^ice of the Com- 
missioners of the Northern Lights, on Ixiard the Light-house 
Yacht, of 80 tons re^ster, and the Phfu-os, or Bell Rock Ten. 
der, of 45 long." 

Edikbl-rgu, March 20. 1819. 
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Akt. X. — Method of Weiglt'mg Anchors, used by Hk Natives 
the Coast ofCoromandcl. Communicaled by the Author. 

W HEN his Majesty's ship MJnden struck upon the Cole. 
roon shoal, on the coast of Conimandel, in September 1814, 
a bower anclior was laid out by the boats; but after ihe.ship 
was hove off, these were found insuffident to raise the anchor 
ofF the ground ; and the water being too shallow for the ship to 
approach, it became necessary to resort to some other means of 
effecting this object. While the officers were considering which of 
the ordinary expedients was best, the manter-attendant of PotIo 
Nuovo, who had come on lioard.io give his assistance, nuggest- 
etl that the natives should be allowed to try the method in com- 
mon use amongst them for weighing anchors. This proposal 
was immediately agreed to by the Admiral, the late Sir Samuel 
Hood, whose ardent and inquiring mind caught eagerly at everj 
thing new, wliicli promised to be of use in his profession, 

The natives were supplied with a number of spars, such ax 
topmasts, jili-boi These they laslie<l together, so as to 

fvrm a raft ill t 'ude eyiiiidor, between three and 

iyiir ieet in dia? he middle of tJiis, they wound 

(lie buny-rope o d matle it fast. Thirty SQiall 
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ft'Si^Kfi, were now made fast to tlie spar, and passed round it se- 
T Tfral limes, in aii oppoate way IVoiii that in wbich the biioy-rope 
I ittd been wound ; thus forming what are technically called " slew- 
fftpes," (turning ropes). Sixty of the natives now mount- 
ed the spar, and, having taken hold of the ropes, hauled 
upon them so as to turn the sjiar round In a bhort time, the 
buoy-rope became tiglit, which presented the further rotation of 
the spar. All the slew-ropes being now rendered equally tight^ 
were held firndj in both hands by tfie natives, wiio stood 
treet, and in a line, along the top of the sjiar; and, upon a 
vord of command beinff given, the wliolc jiarty tlirew tliem. 
selves suddenly backwards, so Uiat they all feU flat on the surface 
of the waler at the same moment. By this operation die Bjiar 
was made to peribnn one quartL-r of a revolution ; but this of 
course did not stait the anchor, though it made the buoy-rope 
■0 tight, as to require a considerable force to prevent the spar 
L from turning back again. The next turn was made by the ol- 
ftleniate pairs oi' men remaining extended on tlie water, while the 
Uest gradually chmbcd up to the top of tlie sjmr, by means of 
bie slew-roiJes. Having reached this point, and having drawn 
^^dr ropes equally tight, they again tlirew themselves on thor 
^■Bcks, while tliose who were already down, merely " took in the 
HkIc,'" as it is UTmed, of their ropes, that is, kept tliem unifomi- 
H^ tense, while the spar was performing another quarter revo- 
H|ltJon, by the cfiurt of tlic number who had chmbed up. The 
^■one tiling was repeated, always by half of tlie paity, till the 
Ksclibr was fmrly lifted oiT the ground. As soon as this was 
Hpcomplished, die whole of tlie natives continued stretched on 
Hke water, wliile the boats towed the spar, together with the 
HjDchor, and all die apparatus, into deep water, where the ship 
^■^; and the anchor wa.s then hove up in tlic usual way. 
^L The anchcH- in question weighed above three tons, and was 
H^uch heavier than any which tlic natives had ever before 
Haised. They complained much of this circumstance; and in- 
^■eed, it had nearly cost them very dear ; for, when they had 
^barly i-eached the ship, some of them, either becoming tired 
Hi frightened, let go their ropes. This threw additional weight 
^kon the rest, who in their tiiru, becoming alarmed, also quitted 
^p^ hold. In an instant the anchor sunk to Ihe bottom, and 
Hby luiwiuding the buoy-rope gave the spar sq raY^\ii a. toViVov^ 
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tnolion that aomc of the natives were actually earned i 

along with it, but happily no one was hurt. 

The method above described ior weighing anchors, tlioug^ a 
nide one, is nevertheless tbunded on gtxid principles, and in the 
hands of an intelUgent seaman, might perhaps be ^plitied and 
perliaps rendered practically useful. A prejudice, however, pre. 
VmIs too generally at sea against every new operation of seaman- 
ship ; and this is the more unlbrtunale, since all experience shows 
the importance of adding to the number of those resuun.'ea 
which, from the various nature of tlie services on which he may 
be employed, and the unforeseen accidents to which he is li- 
able, the practical seaman stands so perpetually in need. It 
IB true that the expedients in common use for rat^g aa- 
diors are numerous ; but a case may easily be conceived in 
which none of these methods will answer the purpose ; and the 
anchor, as is frequently the case, must be abandoned. On such 
an occasion, the foregoing mode, or some modification oi' it, 
miglu be resorted to, in order to avoid sucli an alternative. 

It would be easy to counteract the tendency which tlie spar 
has to turn Iwick again, afVer the anchor is lifted off the ground, 
by having two buoy-ropes instead of one, and }>assing them 
round the spar in opposite laays. It is clear that, when llie epar 
was made to turn by die action of the men falhng down, one of 
these ropes would become slackened ; but, at the end of each 
puU, or quarter turn, this slackened rope might be diawn tight, 
and then tlie whole strain exerted by the men might be re- 
moved with safety ; since the anchor would now hang by two 
ropes, wound round in opposite directions, and would, therefore, 
have no more tendency, by its weight, to turn the spar one 
way, than the other. Practically too, this would be service- 
able in other respects, as it would enable the whole number 
of men to be employed at each pull, instead of one-half: and 
where there is the least swell, it is obvious that some contiivance 
of this kind is indispensable. 

It may be objectetl to this method, that it can only be put in 
practice whei-e a s^* *■*' "iphihious workmen, hke those above 
described, are \ But it would not be difficult to 

form a water wii jld be worked by men in boats. 

Tn constructing i lich the buoy-rope is to pass. 
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it niuuber of handspikes, cajistan liars, or otlier levers, might be 
inserted and \ei\ etandiag out, like handspikes in a windlas ott 
board ship ; or these levers, instead of bein^ lashed in along witit 
&e m^uii spars of the rait, might be attactied to the outside, and 
made to a<!t as in the [wwer timiiliar to tlie practical seaman; 
under the name of the Spanish windlas. In this way, the use 
of slew-ropes would be euperseded ; and, hy lengthening tliese 
levers, the power might be increased at pleasure. It ought not 
to he forgotten, that the smaller the diameter of the raft, com-^ 
poi^ with the length of tlie levers, the greater mil be llie power 
of purchaang the anchor. In practice, therefore, il may be ad- 
nsable to make that part of tlie rafl over which the buoy- 
rope passes, as small, and those parts which bear the levers, a> 
iaige as pos^ble. 
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AsT. XI. — EiVamination of some Compounds whkh depend up- 
on very -xecA Affinities. By Jacob Berzei.ius, M.D. F.R.S. 
and corresponding Member ol' the Institute of France. Com- 
municated by the Author. 

I long as we confine our attention to those combinations 
nidi owe their existence to very strong chemical aifinitics, we 
3. striking simplicity and a constant analogy in their compo< 
It, if we begin to examine those combinations which 
md upon weak aflinities, we find, that, as we proceed, the 
ides of combination continue to increase in number and intti- 
Kj. Salts formed by the union of strong acids, with salsifiable 
, belong to the former of these classes ; whilst a great part 
f the productions of the mineral kingdom, where bodies slightly 
!ctronegative perform the function of acids, belongs to tlie lat. 
This class includes also some other very weak combinon 
IS ; those, namely, which take place among compound mole- 
fles of the second or third order, and which form salts of a 
Buble, sometimes perhaps of a triple base. It is sufficiently as- 
ttained, that chemical affinity rapidly diminishes as the num- 
"ha of combining atoms augments. Thus, the affinity of com- 
pound molecules of the first order is much weaker than that of 
iJaiKntaiy bodies ; an4 the difference between the affinity es- 
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erted by molecules of the seeond order, and Uial exerted ty fl 
lecules of the first, is imnieDselv greater. Now, it I'a preasely 
the study of these decreasing ailinities which forms the object uf 
niineralo^utl cheniisU'y, and without which, that BcieiK-e can 
never arrive at any higher degree of jierfectiuR. The attempt 
to prove that the cumbinatiuiis wiiicli constitute ntineraJs hare 
been fonned under tlie name laws wliidi rt^ulute the union of 
elementary substances in our laboratories, lias met with a degree 
<rf success, sufficient to remove all doubts concerning the accura^ 
cy of its principle : but in oiiler to reduce the results of not a 
few mineral analyses into conformity willi diese laws, the sup- 
porters of diis opinion have been obliged to admit modes of com- 
bination, to which tlie chemistry of our laboratories offers na- 
tliing analogous ; and it has been found, in general, tliat com-- 
pounds in the mineral kingdom consist of a greater number of 
molecules than we have it in our power to combine by artifici^id 
means. The reason of our inab'dity to form such combinalians 
is not, that weak affinities are inert in our e\)x;rinients i but that 
they are destroyed by those greater forces of which we are ob- 
liged to make use, in order to obtain the combinations in an iso- 
lated state. Hitherto few trials have been made to produce ar- 
tificial compounds analogous to fossils ; but I am fully persuad- 
ed that such attempts will succeed, to a degree beyond what is 
hoped for in the present state of science. 

In my experiments upon the composition of silica, (A/Tiandl. 
i Fijsik, Ktmi *, ^c. torn. v. p. 500), I have proved, that if alu- 
mina, silica, and an excess of tlie carbonate of potash, be mixed 
together, and afterwards heated in a crucible of platina, till the 
mass has been, for some time, in a state of fu^on ; we sliall ob* 
tain a saline mass, of which water dissolves a portion, Jind leaves 
a portion undissolved, in the fonn of a white powder, which 
may be called felspar with an excess of base. Tliis powder is 
composed of sihca, alumina and potash, in such proportions, that 
the alumina contains three times the oxygen of the potash, and 
the silica contains a quantity of oxygen equal to that of the two 
bases together. Tliis siiljslance, tlien, in reality, being felqjar 
depriveit of two- ••" silica, Ijears to it the same relation 

■ «Mny. <m Phs<A iMToiDgy, a Swedish Joiirn»l c 
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iriiicli the neutral sulphate of almnina bears to the subsulpliate. 
a evident, from tlie very operation by which tliis compound is 
iduced, that it must have an excess of it^ bases. If, on the 
Other hand, one portion of caustic |X)tash be made to saturate iu 
^f vritJi pureulumJim, and another portion with :^hca ; and if 
the former of these soJiitions Ire poured, drop by drop, into the 
4ttter, without bov-ever precipitating all the silica, we slmll ob- 
1 abundant precipitate, which contains alimiina and pc>< 
Bsh in the sanic mutual relation aa the preceding uompoum^, 
tot urated widi a double portion of silica ; in other words, the 
litica'ContFuns twice the oxygtn which exists in the bases. Andii 
exactly t}ie composition of vesuvian. I have not yet at' 
iDptcd to produce felspar by artifjclaj means; but I ha^ 
3 to believe, that it could be accomphshed by digesting, the - 
edpiiatc just mentioned in a solution of silica by water*. It 
> very e^■ident that our knowledge of minerals would gain a 
ibuch higher degi-ec of certainty, if by synthens we could cotv- 

» our analytical results. 
' In several ilouble siiiciates, we find one of the two component 
Siciates saturated witli ahca, in a higher degree than die other. 
iBch, for example, is the composilion of emerald, in which the 
lacina contains a t]uantity of silica double of that combined 

the alumina— Bo Si' + 2 Al Si". In apophyllite, the po- 
is combined with a dose of silica double of that n-iih which 



■ lime is combined = K Si' +8 Ca Si'."f" It would be a Kiini- 



' This ecpression requires expianation, 
1. r. p. i&B) thai, if ciyslallised l»nicic a 
>-siIIcecnjE acid, and if Iben acids be then i 
in great ciceas, the tilita which romai 
Inly deoreaies by liiivialion. No flunrie i 
I the wller which holdi it in TOlution. dot 
JUws DOl lac ita solubility by boiling; but 

vien, and the other silica tn a e 

the silica, which it might citract from 
i bf the tatter. 
+ M. BcRelius ia generally known lo 1 
KptiOD of Ihuiie >ub6tjnccs which have ( 
VOL. I. NO. I. JUTJJ, 1819. 



have shewn (,1/L i Fj/s. Km. ^c 
id tie made to nlnnrb a quantity uf 
itracted by means of caustic ammo- 
IK is visibly nnluble in irater, and 
r boric add can be discovered in it ; 
I not act upon the v^lable colauts. 
when dried, it is soluble nn longat. 
two small cups, the one cnntatning 
Die of solubility, were placed coati- 
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lar case, if we should find a combination of an acid sulphate witb 
a neutral one, or of a neutral sulphate with a sub-sulphate^ 
However, the class of double salts, formed by strong acids, has 
not hitherto presented any instance of such a combination^ 
Whence it is clear, that the discovery of a double salt, analo* 
gous to these, and capable of being produced in our laboratories, 
is of great consequence, for the support it affords to the ideas 
which we have formed respecting those combinations, and to the 
formulas by which we express them. 

Artificisd double salts usually contain only two salts, which 
have either the base or the acid in common. Hitherto we have 
discovered only one salt, composed of three different salts ; it is 
obtained by saturating with ammonia, the triple acid composed 
of the muriatic, sulphurous, and carbonic acids ; and, besides, 
the nature of this triple salt is uncertain, on account of the dis- 
putes which subsist with regard to the nature of its acids. In 
the mineral kingdom, on the contrary, we find a great number 
of siliciates, with triple and quadruple bases. It is plain, that 
if ^ these triple salts are not, in fact, mere mixtures, they must be 
considered as composed of two others ; each of which allows itself 
to be again decomposed into two others, and so on to their simple 

elements. It follows, therefore, that a triple salt of this kind 

I ~"~^"~ II 

in. any chemical compound^ of which ail the ingredients contain oxygen, the oxygen 
contained hy one of those ingredients is constantly an aliquot part of that contained 
by each of the others. Upon this principle, combined with the Atomic theory^ 
of which it forms an extension in the highest degree important to chemical, 
science, M . Berzelius proposes to found a new and expeditious method of repre- 
senting the nature of compound bodies. Each radical, or elementary substance, 
is designated by the initial letter of its Latin name, whilst the dots above it indi- 
cate the number of doses which that radical contains of oxygen. Thus, the for- 

mula, Be Si-^ -f-S Al Si^ signifies that (1 atom of beryllium with 3 doses of 
oxygen, or) 1 atom of glucina forms a compound with (4 atoms of silicium, each 
of which contains 3 atoms of oxygen, or with) 4 atoms of silica ; that (1 atom of 
aluminium with 3 of- oxygen, or) 1 atom of alumina forms a compound with> 
2 atoms of silica ; and,- finally, that the former of these compounds unites 
with 2 times the latter, to constitute the emerald. The second formula,- 
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K Si^ -f* 8 Ca Si^, denotes that (1 atom of kalium with 2 of oxygen, or) 1 atom^ 
of potash forms a comp 4 Atoms of silica ; that (1 atom of calcium 

with 2 of oxygen, or) 1 i a compound with 2 atoms of silica ; 

jukI that tlM former co .te, is united to 8 times the latter. 

Trakn,, 
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tiftust fee composed either of two double salts, which have one of 
tfaeir bases in common, or of a double salt, combined with one 
or more molecules of a simple salt. In more general terms, it 
must be composed, either of two compound bodies of the third 
order, pr of one compound body of the third, and another of 
the second order. But at present we know not the number to 
which the orders of compound atoms may amount, or how many 
at(xns of the second order may meet tos^ether in the same com* 
bination. 

Another circumstance about, which we have obtained no cer- 
tainty, occurs in that species of combinations, into which one of 
the ingredients enters only in very small quantity; such, for 
example, as plumbago, in which one molecule of iron must be 
comKned with about 200 molecules of carbon. It is very diffi- 
cult, in such cases, to distinguish between a foreign mixture and 
an actual combination. In analytical experiments upon mine- 
rals, those bodies which appear only in very small quantities, are 
generally considered as accidentals And although this principle 
may sometimes lead to erroneous results, it is advisable to adopt 
it in cases where its inaccuracy has not a certain degree of pro- 
bability ; because Avithout some such help, our researches would 
be enveloped in endless difficulties. After obtaining a general 
acquaintance with the subject, it will be easier to rectify the 
mistakes which may have happened in particular cases. 

Examination of a Double Carbonate^ having a Base of Pot- 
ash and Magnesia, — Carbonic acid bears a resemblance to silica, 
oxide of tantalum and oxide of titanium, in the weakness of 
its affinities, and in having a greater tendency, than the strong 
acids, to form compounds analogous to those of silica. The 
double salt which we are now to describe, is a proof of this.-^ 
A solution of bi-carbonate of potash was mixed (slightly in excess) 
with a solution of the muriate of magnesia. No precipitate was 
formed ; but some days afterwards, a salt had arranged itself in 
crystalline groups, upon the bottom and sides of the vessel. 
When first separated from the liquid, this salt had no taste, 
but a few moments afterwards it became alkaline. In pure 
water it appeared insoluble at first ; but some time after it fell 
into powder, and the water dissolved carbonate of potash from 
it, leaving carbonate of magnesia undissolved. When healed Ic^ 

x2 
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the boiling temperature, it lost the water of Qiystallisatioii, be- 
came opaque and of a milk-white colour, but did not change it». 
form. At a more elevated temperature it softened into blisters^ 
which gave out carbonic acid gas. By roasting, it was half 
melted, and acquired a strong alkaline taste. 

This salt was analysed in the following manner. It was intio-. 
duced into a bulb of glass, formed at the end of a barometric 
tube. The bulb had been weighed when empty, and its wdght 
when charged, served to determine the weight of the salt which 
it contained. The tube was then softened, at the distance of 
an inch from the bulb, and drawn into a very slender shank, 
which, being bent at the same time, formed a species of comute. 
it was next attached, by means of a tube of elastic gum, to 
a small recipient made hke an enameller'^s lamp. Tliis re» 
cipient ended in a shank equally slender, and was connected 
by an elastic tube, with a somewhat larger recipient, which was 
filled with dry muriate of lime. These two recipients, with their 
attached tubes, were weighed. The salt was then heated in 
the bulb by the flame of a spirit-of-wine lamp ; and the heat 
was continued till the mass had l>een red, for a quarter of an 
hour. By this process, aU the water, and a part of the carbo- 
nic acid were expelled from the salt. The water was, of course, 
retained by the apparatus, while the acid escaped into the air. 
To determine the quantity of this water with all possible ac- 
curacy, the neck of the small cornute was cut by a dia- 
mond ; the carbonic acid which remained in the apparatus, 
was extracted at the end of the recipient, and the two reci- 
pients with their segment of the tube were weighed. To cut 
the tube is a necessary precaution, because the small drop of 
water that always adheres to the end of it, which enters the 
recipient, would otherwise escape our notice. The segment of 
the tube was then detached, dried and weighed anew. The 
difference between its weight and the weight last observed, 
gave what the two recipients had gained by the addition of the 
water : 100 parts of the salt had yielded 31.24 parts of water.. 
Of the same salt, 100 other parts, when weighed, after being 
heated to incandescence, in a crucible of platina, left 42.62 
parts of half-melted salt. Cold water, when added to this re- 
siduum, dissolved carbonate of potash from it, and left caustic 



v^ich depend on WeaJc Jffinilieg. tIS 

BUgneaa undissolved. This last rcmiiiiidcr, when collected up- 
on a filter, washed, dried and lieated lo redness, weighed 15.74 
parts. The alkaline liquid existing in the waters of lavage, 
vaa saturated with muriatic acid, in aii apparatus calculated to 
avoid all loss fronieffcr\"escence. Being afterwards evaporated, and 
exposed to the continued action of heat, it left 29. 4S parts of niu- 
nate of potash. Water, when added to this mass, formed a turbid 
nlution of it, from which a drop or two of caustic potash still 
precipitated a small quantity of magnesia, which, when separate 
ed and heated to redness, was found to weigh 0.95 parts. Con- 
■equently, tlie whole of tlie magnet amounted to 15.99 parts. 
But as these 0.25 parts of magnesia were principally muriate <j£ 
, a deduction of 0.58 must be made from die 29.48 
s of miuTate of potash ; tlie exact quantity of which salt is, 
parts, contuning 18.28 parts of pure potash. 
fPherefore the analysis of this double salt gave, 

Potash, 18.28 

Magnesia, 15.99 

Carbomc Acid »,... 34,49 

Water, 31.24 

■ But in order to appreciate this result, we must know not only 
e cbmposiljon of magnesia, but also tliat of the crystallised car- 

late of magnesia, and of the crystalhsed bicarbonate of potash, 

pth a.^ much certainty as wo know that of carbonic acid or of 

asli. In some experiments, which I published six years ago, 

L the composition of magnesia, I had found that it contains 

39.8 per cent, of oxygen ; but, as a rhfference of 

1 per cent, is too great tor b^'ing attributed to an ordinary error 

T observation, I determined to examine the point anew, and to 

', if possibl;?, to render it still more exact. The usual method 

I very simple. We dissolve a given weight of pure magnesia 

■ sulphuric acid, likewise pure, but diluted ; we evaporate the 
it obbuned, heat it to redness, and weigh it. 

8 mi several occasions, I had found, in analysing minerals, 
Sat magUesia exerts a very strong affinity to silica, which 4he 
lesia, recovered front the sulphuric acid by muriatic acid, 
bkd evaporated, alwavs depositcs before drying, in a gelatinous 

* Camprehcnding a small loss, which could not be avoided. 
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fomi ; I tliought it requisite to pi-epare llie magncBia for these 
experimentSj in a manner wliit-li should entirely Bcciire its purity 
from silica. I dissolved some sulphate of magnesia, and added 
to it, first a few drops of caustic ammonia, and afterwards & few 
drops of oxalate of ammonia, but the liquid continued limpid. 
I then precipitated it by a boiling solution of pure cerlionate of 
pota^ ; the precipitate, being carefully washed, was dissolved 
by water strongly impi-egnatcd with carbonic acid gas; and this 
solution was next filtered and boiled for some time, till the mag- 
nesia was again precipitated. From 10 grammes of caustic 
magnesia thus purified, when dissolved by pure dilute sulphu- 
ric acid, and evaporated to dryness, the jjroduct being niiuntain- 
ed at a red beat for a quarter of an hour in a crucible of platina, 
by tlie flame of a spirit-of-wine lamp, I obtained 29.3985 grammes 
of sulphate of magnesia, soluble in water, witliout any appre- 
^able residuum. 

In several experiments made before I Iiad adopted this me- 
thod of purifying magnesia, 100 parts of caustic magnesia con- 
stantly produced 293.2 parts sulphate of magnesia; but tlie salt 
obtained, af^r its solution in water, left always a residuum, con- 
^ Bsting of magnesia mixed with a strong dose of oxalate of man.- 
^ese. 

According to the experiment which I have just detidled, 100 
parts of sulphuric acid are saturated by 51 ,55 parts of magnesia, 
■which must therefore contain 19.954 parts of oxygen. But 
61.55 : 19.954 : : 100 : i38.708, agreeing very nearly with the re- 
sult of ray former experiments, in which I had found 38.8 parts 
of oxygen. 

The experiment which, in my former investigation, had given 
S9.8 parts of oxygen, consisted in decomposing a given weight 
of sulphate of magnesia by muriate of barytes, I thought it 
worth while again to examine tlie analysis, and for tliia purpose 
I made use of the pure sulphate of magnesia obtained in the 
preceding experiment. I then found, to my great surprise, not 
only that the precipitate gave indication of more sulphuric acid 
than tlie salt had contained, but also that the quantity of this 
precipitate varier' cnt experiments. 10 grains of sulphate 

of magnesia sho ced 19.2 grains of sulphate of ba- 

rytes; but I ob Ho 19.B1 gvaini, Ha^-ingJ 
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i the experiment four times with every necessary precau- 
tion, I began to suspect that the sulphate of barytes had not 
been BuiEeientiy washed. I bad continued the purification, till 
the water which passed bad entucly ceased to become turbid 
on the addition of sulphuric acid. Upon repeating the cxperi- 
ment once more, I took some drops of the water of lavage no 
longer containing baj^tes, and evaporated them in a spoon of 
L '{dadna ;^-a method which I sometimes ibllow for discovering 
t'.%hether a precipitate is sufficiently wadied. There remained a vi- 
Fwble spoL Having next tiied the waters of lavage by nitrate of 
^blver, I found muriatic acid in them. I continued to wa^ the 
^feecipitatc with boihng water added each half hour during four 
Bways, and the acUon of the nitrate of silver was constantly the 
* ^uae as if tlie water were dissoU-ing a muriate very sparingly 
t ' soluble. I evaporated a great quantity of the water, and ob- 
L luned a small readuum, wliich, when exposed to the colitinued 
Fiiction of heat, lost its solubility, and shewed itaelf to I>e magneua. 
I jA. small quantity of muriate of magnesia is, tlierefore, through 
P«bemical affinity, deposited along with the sulphate of barytca, 
P'^om which it cannot be entirely separated by water. Having ascer- 
L tained this fact, I took the precipitated sulphate from the {ilter, 
^^igested it in muriatic acid, then filtered and washed it anew. 
^p!'he excess of muriatic acid was soon removed, and the hquid 
H^hich passed afterwards continued to act upon tlie nitrate of sil- 
Wyer, in the same weak degree as before the addition of the mu- 
■ '^tic acid. Having finally dried it, and heated it to redness, I 
f £iund its weight to be 19. 4+ grains, winch is 0.236 grains more 
I Haaa I ought to have obt^ed. This proves, at all events, that, 
t,hy the analytical metliod in question, no residt wortliy of confi- 
I id&ice can be obt^ned. 

S I I have several times observed, that when one mixes the suU 
W^iaie of a weak base with muriate of barytes, a jwrtion of this 
U^se is precipitated along with the barytes, combined in such & 
Hkay as no longer to be separable even by an excess of acid. If, 
^Bff example, we mix the sidphate of iron or of copper with mu- 
^raate of barytes, the sidphate of barytes becomes, by calcination, 
Rpddisli-yellow in the first case, and greenish-yellow in the last ; 
Hkitb the sulphate of txibaJt it becomes reddish. In all these 
Easee, we must bc^n with acting upon the oxide, if we wish tp 
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discover the exact quantity of tlie sulphuric acid. It ii 
known, that the oxides of guld and plattna aHow tliemselves to 
be entirely predpitated, if, to a mixture of their solutium and of 
sulphuric acid, we add louriatc of liaiytes. I know not the na- 
ture of that affinity by wliicb the sulphate of Iiarytes carries tbeae 
oxides along witli it. I dare not hszonl any conjecture rcspoct- 
ing the nature of their union ; but i: does not seem improbable, 
that several substances, which in inineralogj- aru con»d£9'ed as 
ibreigE, may have been introduced by a similar affinity. 

But, to return from this digression, to examine the anaijae of 
our double salt : — I have said tliat we oug'ht likewise to IciufW 
the composition of neutral carbonate of magneMa. I proctired tUs 
salt by allowing a solution of magneNa in liquid carbonic acid^to 
e\'aporate spontaneously. The carbonate deposited itself on tfae 
bottom and udes of the gla.ss, in tlie form of soiall jj^Uucid erf^ 
Btals, which I dried upon blotting [japer. The dry salt was next 
introduced i'lto a small apparatus, such as I have idready d»- 
scribed, and heated by the flame of a spirit-of-wine lamp. At 
the first application of the heat, the ?alt gave out a great quanti- 
ty of water, and became milk-white, but preserved the fonn af 
Ha crystals. This salt has the pi-o;M;riy of effiorescing in dry 
air, where it loses its water of crystaliizatiou, without loiang UPf 
part of its acid, as I have proved by a direct experinwat- 'I 
make the observation in this place, because it miglu be im^jbiei 
that the efflorescence of tlii! salt was in reality only a transfonno»- 
tion of it into msgnesia alba. 

The salt contained in tiie small comute was kept in the flame, 
■till it had been red for a quarter of an hour. The two re<^- 
cnts had gained S8.9 imt cent, of water. The glass bulb whidi 
held the magnesia was anew exposed to a stronger heat, id a 
crucible nf platinn, among burning voalfi. There remained in 
it 29.6 per cent, of rDagneaa, entirely deprived of carbonic aai. 
The loss, 31.5 ptT cent-, w*s therefore carbonic acid, the 
portions of oxygen contained in these quantities of magnesia, 
carbonic acid, and wi;U3-, are 11.4.57, 93.69, and 31..33 ; or pro- 
portional to 1, Si. Consequently, the acid contained S, 
and the water 8 3n of tlie base. The compo^ticm 
nf neutral carboi may therefore be expressed by 
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die formula, Mg C« + 6 Aq ; wlience • wc inter that it con- 
Uuus, 

Magnesia, - - 99-583 

Carlxiiiie acid, - - 31.503 
Water of corabination, 38.914 
It still remiuned for me lo dettTinine the tjuaotity of water, 
CDQibined wilh the crystals of tlie bicarbonate of potash. When 
treated in the same apparatus as the salts already analyzed, 
those crystals yielded 9 per cent, of water, and 69 per cent, of 
carbonate of potash. This result agrees exactly with the for- 
mula, KC ' + ~ Aq ■]■, which denotes that the carbonic acid 
contained 1 limes the osygen of the base, as well as of the 
water. 

These diifcrent pomts being adjusted, we again proceed to 
examine the reiviilt of oiir analy»s of the double carbonate, in 
Older to discover its true chemical composition. The 18.S8 
parts of potash contain 3.0987 p.irta of oxygen ; and the 15.99 
k jarts of magnesia contain C.1S94, or twice as much. The 
4.19 porta of carbouic acid cont^n H5.57 parts of oxygen, or, 
li a slight error, S times the oxygen of tlie potash. If we 
£ to connect tlte acid v.\\\i ibi two bases, we shall tind, that it 
must be divided tietween them, in such a manner that they may 
a etjiial quantities of it ; the potash, however, l)eiiig at a 
;ber point of satiTralion, or forming a bicoi"honate, whilst the 
1 forms only im ordinary Ctii"bonale. This becomes evi- 
, if we consider that the b/cnrbojuitc of potafih was employ- 
i in producing tJie salt ; and tliJit, if tlie carbonic acid were 
j^vided projwrtionally between tlie buses, it would give degrees 

* Bj applying lh« liir auted in page 6j. note t. the i^uanlidei found b; Uiu 
e sullicienll}' cuitvct la indiisls that, in conrui-miiy with IMs luH, 

igC**-eAq, is the oiacl formula ; or lliel (1 atom ofmBgnesium wilh ! orotj- 
. ot magneaU joineil with (S O-tonis uf cirlKiiiiuni, each containing 
fof oijgen, OP with) 3 atoma uf carbonic aciil, must be coinhiued with 6 atnma uf 
a form carbonate of niag:n«tiit. But ihc wdghl of these »«*crst 
);a1mid]: oBceriHined, liy numennu anil varied ciperimentE, the ci 

the preceding Not^, 
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of saturation which are improbable, if not contraiy to expe- 
rience. 

It may be observed, that the quantity of water found in this 
double salt was greater than that contained in the two salts se- 
parately ; and, as it is to be presumed that the strong base, 
rather than the weak one, would combine with a more than 
usual quantity of water, this bicarbonate of potash must have 
contained three times as much water as in its isolated state ; and 
the water in each of the two salts must have contained three times 
as much oxygen as the base. The composition of this double 

salt may therefore be expressed by the formula KC* Aq* + 

2 Mg C* Aq^ *: from which we conclude its exact composi7 
lion to have been. 

Potash, - - 18.28 

Magnesia, - - 16.00 

Carbonic acid, - 34.12 

Water, . - 31.60 

I have been minute in describing the examination of a salt 
which may appear uninteresting and obscure ; but I thought it 
right to be so, because a careful and exact examination of what 
allows itself to be determined with ease, enables us to judge of 
what ought to happen in cases where a similar examination is 
not equally possible. The analysis of this double salt is highly 
important in two points of .view. In tlie first place, it shews 
that two salts formed by the same acid, at different degrees of 
saturation, with different bases, may unite and constitute a 
double salt. And this fact confirms those formulas, which have 
been deduced from the analyses of several substances in the mi- 
neral kingdom ; of the emerald, for example, the apophyUite, 
the mesotype, the tremolite, and others ; the composition of 
which being found with sufficient accuracy, connects silica with 
earths which serve it as salsifiable bases, and exhibits sihciates 
in different degrees of saturation. Secondly, our analysis proves 
that the quantity of water which exists in a double salt, is not 
always the same as that which exists in its component salts, taken 

— i '■ 

* These symbols have already been explained. — Traitbl. 
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separately; an important circumstance in analysing those bodies, 
the composition of which is multifarious and complicated. 

(To be continued,) 



Aet. ILlI.-^Comparison between the length of the Seconds 
Pendulum^ as determined by Mr Whitehurst and Captain 
Kater. By Edward Thoughton, Esq. F. R. S. 

1.N examining Mr Whitehursfs experiments on the length of 
the Seconds Pendulum, Mr Troughton observed, that the re- 
sult admitted of various corrections, which were not applied by 
the gentleman who calculated the length of the pendulum from 
these experiments*. He therefore proceeded to compute the 
amount of tho^e corrections, and obtained the following results. 
The length of the Seconds Pendulum, as calculated by Dr 
Rotheram, and examined and approved of by Dr Button, was 
39.11960 inches, when vibrating in a total arc of 6° 40', and 
in air at the temperature of 60°. 

Inches. 

Whitehurst's length of the pendulum, 39.11960 

Correction for circular arcs, + 0.01654 

Correction for the weight of the wire rod, — 0.00080 

Correction for 2° of temperature, in order to com- 
pare it with Captain Kater''s result, — 0.00052 

Correction for the buoyancy of the air, -f 0.00404 

Correction for elevation above the sea, + 0.00030 

Sum of positive corrections, -|- 0.02088 

Sum of negative corrections, — 0.00132 

Difference to be added to the length of the pendu- 
lum, + 0.01956 

Whitehursfs length of the pendulum^ 39.11960 

Whitehurst'*s length of the pendulum corrected, 39.13916 

* The object of Mr Whitehurst was not to obtain the length of the simple pen- 
dulum ; but, ^rom two pendulums of different len^^hs, to obtain a measure, in 
such a way, that every other person who used the same means could obtain the 
same measure. He had no occasion, therefore, to opply any correctionf to bis re- 
sults. 
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Now, the length of the pendulum, as obtained by Captaia 
Kater, is 89.1386, at the temperature of 62° ; but Mr Troughs 
ton has proposed a slight correction upon this length, for the 
following reasons. 

Captain Kater^s pendulum was composed of three different 
kinds of brass, as stated in the following table. 



Part of the Pendulum. 


Weight In Air. 


Spedfic Gravity. 


8 weights (cast-brass, 

4 knee pieces (cast-brass), 
Bar plate brass, 


lb. 
3.13 
3.14 
3.30 


8.417 

7,816 
8.582 



From these numbers Captain Kater deduces 8.469 as the spe- 
cific gravity of the pendulum, and uses tliis number in his calcu- 
lations ; but, it is obvious, that the true mean of the above speci- 
fic gravities, taking into account both the quantity and quality 
of the brass, is only 8.2601. Beside this circumstance, Captaia 
Kater has omitted to carry the deal ends of his apparatus to the 
account of buoyancy. When these two sources of error were 
calculated by Mr Troughton, he found their amount to be 
0.00017, which, added to 39.13860, ^ves 39.13877 for the true 
result of Captain Kater''s experiments. Kence, we have, 

Wlutehurst's length of the pendulum corrected, S9.13916 

Captain Kater's length of the pendulum corrected,.... 39-13877 

Difference, 0.00039 

If Captain Kater^a table of specific gravities is wrong print- 
ed, as Mr Troughton suspects, from the circumstance that 
no workman was likely to use brass so porous as to have its spe- 
cific gravity so low as 7.816, then the most material part of the 
correction of 0.00017 is without foundation. 

A result nearly the same as that of Captain Kater and Mr 
Whitehurst, has been recently obtained at Greenwich by oiir 
celebrated astronomer-royal Mr Pond. His experiments were 
made with the apparatus which had been used in France, and 
whidi was left at the Royal Observatory by M. Atago in the 
summer of 1^17.-^Ili our next Number, "we expect to be able 
to present our readers witli an abstract of his results. 
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4T, XIII. — Onihe LengOi nf the Seconds Pendulum, observed 
at Unst, the vioat nortltem of the Shtktnd Inks. By M, Biot, 
F. B. S, Loud, ami Edla. Meml}cr of the Royal InatJlute 
of France, &c. &c; Sic. Coiuuiunicatcd by the Author. 

In the notice which I puhlishcd last year of the opcratJonH un- 
bfftakcQ in England and France for the detcmiination of the 
figure of the Earth, I announced that tlie length of the pen- 
didutn at the Shetland Isles, agreed with the obialene.ss dedu- 
ced fruin the hinar theory, and from a comparis()n of degrees ob- 
eend in very distant latitudes. This agreement was deduced 
1 a single series oi' the decimal pendulum, which I had acci- 
iSentally chosen out of those I had made, and which I had cal- 
Ailated before my departure from Unst. I am now able to give 
e certMnty to this result. I had taken at Unst three sys- 
s of measures of the pendulum. In the first I employed a 
lHatina ball, different from that whicli we used in Spain and in 
France, and the metal of which was given me for this purpose 
by MM. C'uocq and Couturier of Paris, The length of the 
tduluni, which was sexogewmal, was mensureil with a rule of 
1, the lenglli of which M. Avago and I had measured ji 
X'aris, by comparing it with the metre of the archives. In flV 
second system of observations I employed the same rule, but a 
platina ball which was used in the experiments of Borda, and 
which we had also used in France and Spain ; and in the tliird 
system, I employed the same ball, but I renderetl the pendu- 
lum deatnal, and measured its length witli the same rule which 
we had used at Bourdcaux, Clermont, Figcac, and Dunkirk, in 
order tliat the results might be immediately comparable with 
those which we had obt^ncd on the arc of France and Spain. 

The second system of observations, has been completely calcu- 
lated, portly by myself, and partly by M. Blanc, a young man 
B8 much distinguished by the precision as by the extent of Ills 
knowledge. The followinj^ are the results : 
Latitude of the place of observation, - 60° 45' 35" nortli. 
Lengdi of the seconds pendulum, reduced ) Meire. 

to a vacuum, and to the level of die sea, ) 0-994948151. • 

■Tburcsull, when reduced lu Erf;!ish jnches, hy using tlic length of the metre, 
W iletermineil l^ taptniii Kaier, name! v, 39,^7079, ^ives 39,1719 inches ns Iho 
'"ogtb ill ibe pendit^jin at tTnit.— to. 
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The time was determined T)y 49 series of altitudes of the suff^ 
taken with a Repeating circle of Fortin, both in the morning and 
evening', and calculated so as to avoid the influence of the con- 
stant errors to which this instrument might be liable. They 
were observed with an excellent chronometer of Breguet^ 
which, however, served only as a reckoner ; for its indications 
we|n transported by comparisons, either before or after each 
series, and often at both . these epochs, to an excellent clock of 
the 9ame artist, which served for the measures of the pendulum, 
and which had gone with the greatest uniformity for nearly two 
months. These results were also confirmed by observing the 
passages of stars with a fixed telescope. 

The latitude is certain only within some seconds, because it 
was calculated only from three or four series of observations of 
the sun and stars, made to the south of the zenith. This was 
more than sufficient for the pendulum ; but the exact calculation 
of the latitude ought to be made from the whole serieses of ob- 
servations on the sun and stars, which amount to 65, 

A correction of this result must still be made on account of 
the radius of curvature of the knife^s edge employed for sus- 
jijl^ng the pendulum. This correction will no doubt be ex- 
tremely small ; for, upon observing the edge in a microscope, 
with an excellent micrometer traced upon glass by M. Le Bail- 
lif, I found its width to be less than xJo^h of a millimetre, 
which gives less than ^^j^^h of a millimetre for the radius of 
the edge supposed to be spherical. The correction, however, 
depending upon this cause will be given directly both by the 
observations which I have made at Unst with pendulums of dif- 
ferent lengths, but with the same knife edge, and by those 
which I made at Edinburgh with pendulums of equal lengtlis, 
but with different knife edges. 

It is easy to see that the preceding length of the pendulum,. 

combined with that of Formentera, Paris, or Dunkirk, and mth 

tJiese last ones taken together, gives a degree of oblateness ia 

perfect accordance with that which has been deduced from the 

^^unar Theory, or frr )mt)arison of degrees measured at 

^ery great distances. to deduce this element in a 

f^ efinitive manner, wc ill the other observations 

ve been calculated. ible that these results will 
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ffiffer very little from the preceding one; for, in the 11 series 
already calculated, the one which deviates most from the mean, 
differs from it only ^Jno^'^'^ ^^^ millimetre, and the deviation is 
bdour jljfth. of a millimetre for all the rest. As M. Blanc has 
begun the computation of the other scries, we shaU soon be in 
possession of the result. 

All these observations were made in the Isle of Unst, in th€? 
house of Mr Thomas Edmonstone. The system of serieses of 
which I have here given the residt, was observed after the depar* 
ture of Captain Mudge, who had assisted me in the first only, 
having been obhged to leave me on account of ill healUi. 



Aht, ^1Y .-^Description of an Improved Self-acting Pump, 
By James Huntkr, Escj. of Thurston. Communicated by 
the Auth(V. 
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HE Hmigarian Machine, or Chemnitz Fountain, as it is ge- 
nerally called, is one of the few hydraulic engines which has 
been long admired for the ingenuity and simplicity of its con- 
struction. It was originally employed at the mines of Chem- 
Jiitz to raise water, by means of a small pond, placed at a con- 
siderable height above the surface of the ground at the mine, 
^his machine, which required the constant attendance of a 
^"orkman to open and shut the different cocks, by the aid of 
'H^hich the eJBFect was produced, has been rendered self-acting, 
-*^y Mr John Whitley Boswell, who has thus added greatly to its 
Value. 

Before I was acquainted with Mr Bosweffs improvement up- 
^c>n the Chemnitz Fountain, I had constructed a very simple self- 
^-cting pump, by means of which water may be raised above the 
^^riginal reservoir by the descent of a certain portion of it. 
This pump, which is represented in one of its forms in Fig. 1. of 
I^late II. consists of fewer parts, and is less liable to go out of 
order, than the ingenious contrivance of Mr Boswell. 

Dcscriptian oftJte Improved Self acting Pump, 

A, is a cistern filled by 
B) a ipring. 
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C, a cistern at wliicli wat«r is requirwi. 







D, a tnetal (water praof) bos, 12 inches square and 4 1 
deep, placed within A, and near the lop of it. 

E, a pipe of half incli bore, leading from the top of A 6 
bottom of F. 

F, a metal box, similar to D. 

G, a pipe of half inch bore, leading from the top of F to the 
top of D, the upper part of it being above the [e\-cl of B. 

H, a piiK! of lialf incli bore, leading from the bottom of D fc 
the bottom of C, and made as long as from R to S. 

I, a valve (opening upwards) at the mouth of the pipe H. 

K, a valve (opening upwards) at the bottom of D. 

L, a valve (ojiening upwards) at the bottom of F. 

M, a pijw which takes the overflowing water of E to 

N, a small light pan, which, if filled with water, bears dowi 

O, a le^■er, which, when pressed down by N, opens the valve L. 

P, a pin, to which is fastened a piece of chain, having at its end 
a flat piece of leather, which, when N is pressed down, leaves 
it, and opens n hole at Q. 

Q, a hole in the bottom of N, which must be made of a proper 
size, for the purpose of letting the water escape from N, in 
the same lime that is required for D to be filled with trater 
tlirough R. 

The followmg is the mode m which tlie pump operates. 

The vessels D and F lieing full of air, the water of A rum 
into E, exi)els the air from F, through G and D, to I, and fills E, 
F, and G to the level of B. It then runs over at R into the 
pipe M, fills N, which is borne down by the weight of wat«r, 
ami opens L and Q, as above described ; the vessel F then emp- 
ties itself at I>, is filled witli air from D through G, and D is 
filled with water tlu-ough K. In the same time, N is emptied 
tlirough Q, and rettirns to its jilaco, allowing L to shut, and 
leaving F and G full of air. The water continues running 
tlirough E. expels the air from F through G into D, which air ex- 
pels the water from TJ I'-nugh H up to C, until F and G are 
filled with water . r, when the machine is found in 

ihe same state as "i being filled to the level of B.. 
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: This self-acting pump may be applied to many uses. If a 
person has a spring which supplies his house with water at the 
level of the middle storey, he may place F in the kitchen, and C 
in the bed-room, and every gallon of water used in the kitchen, 
will give a corresponding gallon (or very nearly so) in the bed- 
room. • 

In using this pump the pipe E may be supplied with impure 
or even very dirty water, and the whole of the spring B will be 
raised to C, instead of half of it being perhaps wasted at L; and 
in this manner any spring may be pumped up to the requisite 
level without one drop being lost, merely by forming a dam 
or lead as in mUls, and obtaining a fall for a part of the water 
equal to the height to which it is requisite to pump up the 
spring. 

It is not necessary that R should be on a level with B. It 
may be far above or below it, and the effect will be nearly the 
tame. The water will rise as high above D as from R to S. 

The rain-water collected on the top of a house, will pump up a 
corresponding quantity of pure water from a well as deep as the 
house is high ; but this pump will be found most useful where a 
large body of water is to be raised through a small height. 

The great superiority of this pump consists in its acting al* 
most entirely without friction. 

A pump of the above dimensions (which are very diminutive) 
continued working without being touched for three months, and 
raised dight hogsheads of water every day. 



Art. XV. — Account of a New Method of making Single 
Microscopes of Glass, proposed and executed by Thomas 
SivEiGHT, Esq., F. R. S. Edin. and F. A. S. E. Communi- 
cated by the Author. 

V ARIOUS methods have at different times been described, by 
means of which persons of ordinary ingenuity may construct for 
themselves single microscopes of a very high magnifying power, 
and possessing a very considerable degree of distinctnesB^ 

Toi.. J. Ka I. JtmE 1819. . ^ 
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9i Mr Sivright'a Method of making 

The most common method is to take up wiili the point o 
wetted wile several siiial! fragments of crov-n gloss, and to 
hold them in the flume of a candle till they fall down in the 
fbrm of a small globule. Another method consistB in drawing 
out a thin strip of glass into threads, and holding the extremi- 
ties of the ihrtads in the flame of a candle till round globvfle* 
are ibmied upon Ihcm. These globules being earcfully de- 
tached, are placed between two pktes of lead, uipper, or brass, 
the fractured part being carefully kept out of the fleld of view. 
The method recommended by Mr Stejihen Gray, of making 
microscopes of drops of water, can be considered in nu other 
fight than as an amusing experiment; and the single micro- 
scopes made by drops of transparent \arnisli, upon one or both 
ndes of a plate of glass, as proposed and tried by Dr BreW- 
Bter, (hough they give excellent images, arc still deflcient liotli 
in portability and durability. 

The defect of the glass globules funned by the ordinary 
methods is, tliat we cannot increase their diameter beyond a 
very small size ; — that it is difficult lo give them a perfect figure; 
and that there is con^derable trouble in fixing tlicin in the brass 
or copper after they are made. 

The follomng method recently pitiposed and executed by Mr 
Sivright, is free from the greater part of these defects, and Ve ha*-e 
no doubt will be considered as a valuable acquisition by those 
who either cannot afford to purchase expensive inicrosi'opes, or 
who are at such a distance from an optician that they cannot 
be supplied in any other way. 

Take a piece of platinum leaf, about the thickness of tinfoil, 
and make two or three circular holes in it, from j'„tli to ^'^ih ofan 
inch in diameter, and at tile distance of about Indf ah inch from 
each other. In the holes put pieces of glass, which will stick in 
them without falling through, and which are thick enough to fill 
the apcrtiu'cs. When tlie glass ia melted at the flame of a candle 
with llie blowpipe, it forms a lens which adheres strongly to the 
metal, and the lens is therefore formed and set at tlie same tinie. 
The jjieccs of gls ■ ■ ' (or diis purpose should have no mark 
of a diamond o 'lem, as the mark always remailis, 

however strongh 1 with the blowpipe. 

The lenses, n larger than ^^ih of an inch, 

were not so good the best were even of a smaller 
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Aue Ikut ^'gtb. As tJie lenses iJiub formeil somctinea coDtain 
^BT bMbbfeii, the best w^.y is to moke several, and sekct thuse 
-which are freest from fauJls. An eye or loop, made by liendiiig' 
*he extremity of a plfttiiiutu wiiv, may be used tneteod of tht 
jlfttiBmn leaf. 

The reason for xtsimg platinum, is, that the jjlasa is more eoa- 
Sy and noi-e perfectly melted iit lliis than in other metals, which. 
>aay jwrh^s anee fi-om its being a bod eonduutur of heat, and 
fiowita [}rL<scrvi»«it3lHig'hlne!is. As pintinuni does not oxidate, 
4be ^uss adh(ves better to ibc edges of the hole, and it may be 
used very thin, as it does ikot melt witli the hcaX necessary for 
the Cfunplete fusioiv oJ' tlie glass. 

Ml* Sivrigbl has likewise suct'eedod in forming, what, ia so 
■for 06 we know, was neviT attunptcd, planoconvex lenses by 
means of ft)!<ion. In onler to do this, he took a plttte of topaz, 
wid) a perfectly ^t and polished naxural sur&ee, which is easily 
«fataaBed by fracture ; and having laid a t[~j^ncnt of glass upon 
it, be exposed the whole to an intense heat. The upper suf. 
hee of the ^sii assinned a spherieal aurtiiue in virtue of the 
mutual attraftion of itx jiarts, and tlie lower surfaee became per- 
fectly flat and highly polished, from its contact witii the smooth 
jrfate of topaz. 



Art. XVI. — Remarks on ihe Sux of the GreerUmid WitaU, 
or Balfcna Mynticettis, dcvrgned to show tliat this animai i» 
Jimnd (>f as great dimensions in the present day as at arty 
Jhrmer period since tfte estrrbUshmmt of the whak-fisherrf*. 
By WiLi,iAM SroRESBY junior, T. R. 8. Edin. and M. W. S. 
Communicated by the Author. 

iJUCH is the avidity with which the human mind rectaves 
{XHOmunicsUom of the marvellous, and such the interest attaeh- 
ed to tliose researches which descriire any remote and extraordi- 
nsjFy production of nature, tliat the judgment of the traveller re- 
ceives a bias, which, in all cases of doubt, induces liim to fix 
npoo that exlrtnie point in his opinion which is calculated to af- 
ford the greatest suqirisc and interest. Ileiice, if he perceives 
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an antmal re[narka.ble fur its minutcDess, he is inclined to com- 
pare it with something still more miniite ; — if remarkable iar its 
bigDess,'mtJ> sometluDg fully larger. If the animal inhabits an 
elemeot where he cannot examine it, or is seen under any ai- 
cumstances which prevent the posBibiliiy of his detemiiuing it» 
dimensions, his decision will certwnly be in that extreme vhich 
escitee the most interest. Tims, when a. whale has tiret been 
Been l^. any voyager, within a sufficiently sliort distance, we 
find ]iim generally comparing it to " a mountain," a " floating 
island,^ or at least to the size of his ship. But, when he baa 
happened to express biniself as if the wbale were longer than his 
ship, any author who followed him would concave himself jus- 
tified in calculating that, aa hia ship, judging from its known 
mze, was 100 or ISO feet in Icugtli, the whale the voyager de- 
Kribes must have been 150 or 200 feet. This error would be 
the more easily cranniitted two or three centuries back, when 
we know that whales were usually viewed with superstitious 
dread, and their magnitude and powers, in consequence, highly 
exaggerated. And errors of this kind having a tendency to in- 
erease rather than correct each other, from the circumstance of 
each wnt^r raitlie subject being influenced by a similar bias, the 
mast gross and extravagant results are at length obtained. In 
this way I conceive the erroneous opinions which prevail as to 
the magnitude of cetaceous ajiimals may be accounted for. 

Authors, we find, of the first respectability in tbe present 
age, giving a length of 80 to 100 feet or upwards to the Mys- 
ticetus, and reniarkiag, with unqualified as^ierliun, that when 
thecaptur^ were less frequent, and tlte animals had suHicient 
Ume to attain their full growth, specimens were found of 150 to 
SOO feet in length, or even longer ; and some ancient natura- 
lists, indeed, have gone so far as to assert, that whales had beea 
Been of above 900 feet in length. 

In a modem work of higii literary characterthe following pas- 
lage dccurs : 

" Individuals of this specfes (Balasna MystLCetua) are often 
• caught that measure abntit 60 feet in length, and nearly 40 feel 
ill circumierence : are informed, on very credible autho- 

rity, that whales "wice these dimensions have for- 

merly been taken. size we must at present limit our 

belief, though an have given accounts of whales 

above 900 feet U wever, disposed to think, that 

ibooe writers who • ants of voyagerg and histOTiaiu 
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f flie irhftleliEhery, respecting the great siie of whales Formerly 
, ore Jiot warranted in their disbelief, because they thara- 
1 have not seen aiiy of those large dimensions. There can 
le little doubt, that one natural effect of the long war which nun 
■scarried on against these animaU, must be to dimintah their nun^ 
and more especially that of the larger individuals, which, from 

imore prohtable, would be more coveted. Hence, it may be 
y conceived, that flie whales now taken, are very inferior in 
Xt those killed at or near the commencement of the whale-fiab- 
Edaibiirgh Encychpiedia, art Cetology, Vol. V. p. 685. 

[ make this quotation, not with a view of criticism, hut b» 
e it conveys a very popular argument as to the reason w^l 
ales sliould have been of much greater magnitude in the e 
s of the fisliery, than they are at present. 
h regard to the size of which the Mysticetus at present 
it will be sufficient to say, that of 322 individuals, in the 
ntpturc of which I have been personally concerned, no one, I 
, exceeded GO feet in length ; and the longest I ever 

■ -tneasured was 58 feet frpm one extremity to the other, being 
\^»e of the largest to appearance which I ever saw. I therefore 

K^Mnmve, that 60 li>et may he considered as the size of the lar^ 

WH^cs^ animals of this sjK<ies, and 65 feet in length as a magnitude 

1 Krhich very rarely occurs •. But, as we have no authority but 

I ■vhat I conceive Is questionable, for supposing the Mysticetus 

I 'torer grew to a larger size than at present, my object will be to 

\ iHiDg forward some authorities tending to prove, that this ani- 

l^hal now occurs of as great dimensions, as at any former period 

e the commencement of the whale-fishery. 

' In Zorgdrager"a History of the Greenland Fisliery, is a list 

F-the success of the Dutch Greenland Fleet, during a period 

F fifty vears, comprehended between 1670 and 1719, from 

|*hich, in 1677, we find, tliat 686 whales produced 30.0.50 

K^ardeelen or barrels of blubber, or 44 barrels per fish. These 

laurels, Zorgdragcr intimates in the same work, were of the 

■ ttpadty of 17 steekanan ; the steckan, we know, is equivalent to 
^.A03 gallons wine measure; consequently, the barrel must be 
|tti.34 gallons. Hence, the produce per fish comes out 29 butts 

r 126 gallons, or half a ton each English wine measure. In 
Hft79, the average of 831 whales was 48 barrels, or about SIJ 

* Sir Charles Giis«ke infomu ui, thaL in ihe q)ring of 1813, a while was tilled 
I, oftbelinethoreT (Mt £A'<i, Enryct art. GutHLAl'v. Ec. 
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butts; in 1680, the average of 1373 tisli was 88 bairela. w 
butts; and, in 1681, the average of 689 whales talccn in the 
Greenland or ?pil/bergen fishery by the BiUch fleet, was wJy 
3* barrek, or 23 butts English. The largest average JJl J hutu» 
equal to about 12 tona of <ii], corresponds «tlh a whale of 9 or 

. 10 feel whalebone, and 40 to 45 iect in length ; the smallesl, 
or S3 butts, corresponds with a fisli of about 8 feet bono. But 
here it may be objected, tlint the Spilzliergeii fiahcrj- affords 

( many small whale?, ami, therefore, the general average CMi give 
no idea of tlie dimensionfi of the largest. As sueh, we sltoll VOD- 
ader the average product of wliale.>< taken in Davis' Strwt«t 
Triuchbave never been found, cube esce])te4, but -of a eke 

J capable of procreating the spetnes. ThiK fishery, wh(n 'first 
cstaWisJieil by the Dutch, certainly aiTorded wlia^s con^d^rablj 
larger. From 1719 to 1728, the produce of 1351 Inrge wbalM 
taken by the Dutch ilcet, was 74.15S quardeeku M' blubber, 
being 60 quardeclen per fisli ; which is the liirgest average I 

. have observed in the whole list Tliis correspoods with 40( 

f butts, or S0{ tons of blubber, calculated to produce 75 to IB 
tons of ffll. A whale at present of 10 or 11 feet bone, and 48 
to 50 feet in length, usually affords n similar quantity. 

In a paper by a Mr Gray, registered in a manuscript pr©- 

' Hpwd in the Britisli Museum, by Mr Oldenbuiji:, socretai^ to 
l3»e Royal Society, in 1662-5, and, eonsequently, referring to » 
period at least as i-cmotc as that, v/here he speaks of tlie wqges 
of the men they employed in the fishery, he observes, tbey ha\e a 
eertain perquisite " ibr every 13 tons of oil, which w-c call B' 
vb^e ;" thereby implying, that iM^, wltich coiTes(x>uds witli 
tlie produce of the present wliaiet of 9 «r 10 (evt bone, aud 10 
to 45, or 50 feet in length, was the average size tlitsi 

: Cd- 

' Captain Anderson, who had mailc thirty-three voyi 

Greenland in the first age of the Sptzbetgen fishery, abcntt 
year 1640-50. as we infer fnan the circumstance of his having 
i-f^ved eigJit men who wintered in Spitzbccgen in 1630, tie iiw 
(erestiag narrative of w'i'iso sutferitigs is g^v«i by Edward Pel- 
ham, one of the , "n the fourth volume of ChurohJU's 
Collection of Vi i-bo size of the whale in Aae 
•ynrdB : " An or yield.l9 tairs of «a, 
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if large, and taken at a BcasQualjle liine." Nuw, the large wliales 
Jiere mentioned, ^as yielding 20 tuns of oil each, are similar la 
produce to thoge esteemed full grown animals, which ^ct occiv . 

10 the nffighboiuliood of Spitsbergen and in Davis' Straits; such 
^ whales of 50 to 60 feet in laigtli, and 11 to 12 or 13 feet 
^rhalebooe. 

In a letter \>y Ciiptaln William Hcley, one of the Russia 
'.Company's whale-fisiiers, ilated 1C17, preserved by Furchas, 
we read, that 150 whales liad been killed that season, from 
whence 1800 toiia of oil had been extracted, Iwsidefi some bloI>- 
ber left beliind for want of casks. We may eonader here the 
^TG^age per (isli as somewhat more than IS tons of toil. Ano- 
Jtber letter, dated 1619) pnblislied likewise by Purchas, men- 
1^0110 eight fish having l>ecn caught, which made 111 j tons of oil, j 

jot 14 tons per fish nearly ; and " two vci'y large fish" (not then 
bculed) expected to produce 3G to 40 tons, or near 90 tons each; . 

]vbich b but just equal to a large fish at the present, and is a \ 

^quantity indeetl that is often eKceedcd. It is needless to multi- J 

,lAj ^utliorities of tliis description, else I could bring forward 1 

■^e testimonies of Martins, the author of the interesting Voyage 1 

to Spitzbergen, of Ca])tainB Edge, Salmon, Goodlard and , 

f'aane, employed in the Russia Company's service, and of many i 

yodiers, all of which furnish the amie conclusions. • 

But in none of the authorities yet quoted, is there any direct | 

jrrfeTcnce to the length of the whales ; the evidence, which iade- ' 

^defO^ the most satisfactory, therefore, remains to be consider- <) 

"^ , . . i 

. In Purciijis's "Pilgrimes,''ptiblishedin theyearlGSS, wehave 1 

tof description of the whale by C.iptain Edge, one of the Kusna J 

^(^pany's chief fishers, who had been ten voyages to Spitaljer- 
fen, in which he calls it " a sea lieaste of huge bigness, about 
is foot long and S5 loot thick," having whalel«ne 10 or 11 feet ' 

p^ (a common size at present), and yielding about 100 hogs- 
leads of oil. Jenkinson, in his voyage to Russia, perftinned in 
;557, saw a number of whales, some of wliich, by estimation, 
*ere 60 feet long, and are described as being " very nitMistrous." A 

K&nd at the margin of a descriptive plate, accompanying Captain 1 

Judge's paper on the Fisliery, is a drawing of a whale, with this 
k subjo'med, — " A whale is ordinarily about 60 foot long." 
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I have now only to remark in conclusion, that as I have'4 
net with a. single actual measurement of the whole by any voy- 
ager or historian of respectability, ancient or modem, which is at 
all at variance with what has been advanced, esccptitg where 
specimens of the Baliena Physalua Jiave been mistaken for those 
of the Mysticctus, I presume we may conclude, t)iat whales are 
caught of as great dimensions in the present day as at any period 
vithin the last two hundred years, or since the fishery began. 



Aht. XVII. — Account of ilie lieceitt Dhcoveries in Egj/pti^^ 
ipecting (lie Sphinx and the Great Pt/ramid. Drawn up froitl 
original Letters, and other sources of information,* and illus- 
trated with Drawings. 






M- HE moniunental ruins of Egj-pt, combining ih thdr 
ture, as a kind of architectural paradox, at once colossal 
tilde and minute concealment, had, for ages past, afforded S 
subject of inexhaustible invejitigation to the learned antiqua- 
rians and enterprising travellers of Europe; but all the con- 
jectures of the former, and researclies of the latter, had proved 
incompetent to the task of satisfactorily solving these material 
enigmas. The united ingenuity and labours even of the French 
philbsopliers and artists, who prosecuted their inquiries with the 
fiill assistance and protection of their military power, had not 
been able to penetrate the most inleresUng of these mysteries, 
or even to accomplish the mechanical removal of the most pal- 
pable obstructions. The natural spirit and sagacity of two ad- 
venturous individuals, Mr Caviglia and Mr Belzoni, mded by 
the liberality of a few private persons, and patronised particu- 
larly by Mr Salt, the British Consul at Ctdro, have effected 
more in the qjace of a few months, than had been done in 
the course ol' as many preceding centuries. But, without in- 
-dulging in farther preliminary reflections, we hasten to present 
a. brief abstract of the ■-■ -rations so successfully prosecuted, and 
so ably directed 1 ' *e gentlemen, in exploring the in- 
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■^bCtof^ the Great PjTamid, and excavating the bed of the 
Andro-Sphinx which fronts the pyramid of Cephrenes. 

The great pyramid of (iizeh, was explored with extraordi- 
nary labour and peril by Atr Davison, British Consul at Alters, 
who accompanied Wortlcy Montague to Egj-pt in the year 
1763 ; and in order to apprehend the impoitance of the recent 
discoveries, it is necessary to understand the extent to whidbf *l 
that gentleman had carried his researches. 

One of liis principal objects was to ascertain the depth of what ' 
had hitherto been denominated the Well, C, Plate II. fig. V^\ 
After descending by means of a rope tied about his body, to' , 
die bottom of the first shall from the opening at A, he found, 
on the soutli ade, at the distance of eight toct from tlie lower 
extremity of tliat shaft, a second opening whicli reached in a 
perpendicular direct'on to the depth only of five feet ; and, at 
the distance of four feet and a half from the bottom of this 
shaA, be found a tliird opening, which was so much closed up 
* by a large stone at the raouili, as barely to admit the body of a 
Having with the utmost difficulty prevailed upon the 
Lrabs who accom^ianied him, to come down and hold the rope 
r wHch he was suspended, he proeeefled in his descent, and 
»ut half way down he came to a grotto at B nearly fifteen feet 
Ipbg, four or five feet wide, and as high as a man of ordinary 
From this place the shail took a sloping direction fw 
I little way, and then becoming more perpendicular, he at 
li reached the bottom, C, whicli was completely closed with 
I and rubbish. Here lie found a rojw ladder, which had 
a used by Mr Wood, (author of the Ruins of PalmjTa and 
Albec.) who had proceeded no fartlier than the grotto ; and 
nigh it had l)een left there rixteon years before, was as fresh 
d strong as if perfectly new. The depth of the first of tliese 
I was S9 feet, of the second 29, and of the third 99, 
king, with the addition of the 5 feet between the first and 
md shafts, a total descent of 155 feet. 
k Upon a subsequent viat, Mr Davison next proposed to ex- 
re an opening which he had discovered at the top of the 

I'c- 

* The dmwings From which ibe engravings of ihc Sphinx and the Pjnunid were 
ken liy out correspondent on the ?pot. 
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gdlery D ; antt for tliis purpose priivuSec! himself with seiri 
short ladders, capable of being faslened Ui one another by wood- 
jta pins, so as to extend, when tlius united, to the length of 36 
Jieet. Having mounted by tile a-jsistanoe of this ladder to the 
<^ienlnj^ nliioh he had observed, ))c fitimd a pasf<agc two fect 
ifour inches square, which turned immediately to tile right ; but 
*>a account of the dust and l)at.s' dung nilh wliich it was cover- 
ed to tlio depth often of a foor, it was with liic greiUest diffi- 
ddtyj and the constant hazard of KuiTocation, that lie crawled 
.along with liis fnce to tJie ground. Upon jeathiiig the end of 
this passage, he found on the right a stiaight entrance int«> a 
^ng, broad, and low room E ; and, botli by tlie length aod 
dlEectiun of tlie paa-sagc tltrough w Iiich he had cntcretl. ht knc? 
it to be Mtuated imniodiatcly aljovc tlie large room F *. TIub 
newly discovered chamber is four feet longer tlian the one be- 
low, but exactly of Uie I'auie breadth, and its covering is com- 
posed of eight stones of beautiful gi;anitc. This place could 
vat he found by Niei)ulir, though inliinned of its situation by 
JSr Meynaid wlio had accompanied Mr Davison, and has never 
been visitfd since the time of tiie last-mentioned traveller, till 
the date of those recent cUscoverics which we iiow prpo^ to 
describe. 

Captain or Mr Caviglia, the master of a mercantile vessel ip 
Ae Mediterranean trade, set out from Cairo on the 8th qf 
January 1817, with a i-esolution to emplgy his utmost ex^oijfl 
JQ exploring the numerous passages and iiittrior recesses of the 
pyramids of Gizeh. Conceiving diat the descent of the Well in 
ihe great pyramid had never been tJKffoughly prosecuted, he 
«ntcrcd the shafl at A as Mr Davisim liad done, witli a lamp in 
iiis hand and a ro}te about Ids middle. lie describes the dific- 
.t«it shafts nearly in the same manner as that gentleman does, 
but discovered the additional fact, tliat the interior was Ijn^d 
with masonry above and below the grotlo B, for the purpose, as 
■was supposed, of siippordng one of these insulated Ireds of 
gravel, which are frequently tbund in rock. He found nothing 

" Thia room F is usi 'hi. King's ChamlKr, to dislioBuish il from thU 
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it tbe bottom but loose ainnes onA rublush ; and was compelled, 
Joiy die exGessvc heat find fmii iur. to rea^'^nd the sliafl with all 
.^toeaibie expedition ; but, before he reached tJie grotto, all hie 
t^bts wim? extinjjuished in rapid siict-essioo *. Ntilher this 
«xperi«iec of tlie encrvaiang Iicat and impure air ol' these sub- 

Mieati (^annels, (which have often been known to cause the 
Otooteat man to faint, even in getting up as far as tlie gallerjjj 
t tbe various lii^tories current in Cairo of persons who were 
supposed to liave perished in tliese attempts, could deter tlu^ 
enterprising traveller from renewing his researches, with a de- 
^preeof perseverance as unexampled as his success was unex- 
'^ected. Havinfi remarked that the ground at the bottom of 
tiie W^ gave a hollow sound under lus feet, he was convinced 

L there must he some concealed outlet IkIow; and having 
^tched.bis tent in front of the pyramid, he liired a number of 

lbs to draw i',p the rubbish from the spot with baskets and 

la. With Ihe aid of an order from the Kiaya-Bey, and Uie 
^yment of enormous wages, " it is Ktill," says Mr Salt, " almost 
'^fueoceivable how he could so far surmount the prejudices of 
ittiese people, as to induce them to work in so conHned a spoeci 
^ere a light, after the first half hour, would not burn, an^ 
arfiere, conaecitiently, evcy thing was to be done by feeling ^nd 
t'bj sight : the heat at tlie same time lieing so intense, imd 
e ajr so Guifocating, tliat, in spite of all precautions, it wflK 
)Kit pofi^ble to stay below an hour at a time, without sufi'uniig 
HURI its pemieiouM effects. At length, indeed, it became so ia- 
*i|^u-ablc, that CHIC Arab was bi^iuglit up nearly dead, and seve- 
'ml others, on th«r ascending, iJiinted away, so that, at last, in 
'ifpite of the command laid upon them, they almost entirely 
riHtndtmcd thdr Inlxnu, (icclaring, tliat ihey were willing ^ 
mwk, but not to die for him." 



* The iBnguojre of our corrcspundi 
Ihw BfternardB, in cooipnnj wilb Mi 
lad been dinned, may cunvej same 
Umi^iAtaatt have ancountercd in th 
ber, we returned to tbe Intloni of the 
t« the height of SOO feet ; and after 



nt In describing hi> Rscent of this shaft some 
CHviglia. even when a freer circuTelion of ail- 
idea of the ovenrbelmiDg fatigue wliieh Mr 
i first viail to the Well. " Leaving the chaiH' 
Weil, whieh we iromediatoty b^^n to ascend 
Hbich labour I should be inr^iined to coiiHid^ 



t effmbin;! of the moBt difficult fhlmne}' in Srutland n mere iriSc. Covered 
Ui dun, oppTeased iritb beat and fnlijiue, we nt list ^ined the top, where WO 
MdilnM«wr; to rot'Siid lueiElica nttlc." 
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Disappointed in this pursuit, Mr Cavif;lia applied hi« end* 
voura to clear the principal entrance of the pyramid H, which 
had from time immemorial heen so much obstructed as to ren- 
der it necessary for those who entered the passage, to creep on 
their hands and knees: By this means he hoped to admit a 
freer passage for the air into the interior. In the course of 
these labours he made the unexpected discovery, that the tnaia 
passage loading from the entrance did not terminate at I, as 
hitherto supposed, but that it continued downwards, with the 
same degree of inclination, the same dimensions, and the same 
finish of work at the sides, as at the heginning of the channel 
, Having cleared out this inclined ])assage IK to tlic lengtli of 150 
feet, the air became so impure, and the heat so sufiijcating, tliat 
he experienced the same difficulties in prevaihng with the Arabs 
to continue the work, and was himself attacked with sjntting of 
biood, and other symptoms of impaired health. Still, bow- 
ever, persevering in his researches till he had excavated tiie 
passage to a distance of 200 feet, bis labours wene reward- 
ed witli the discovery of a door-ivay I., on the right ^de, 
from which a smell of sulphur was soon perceived to issue. 
Hecoltecting, that, in his first visit to the pyramid, he bad 
burned some sulphur at the bottom of the Well, for the pur- 
pose of purifying the air, he conceived the probability of there 
being a communication by this door-way with the Well. This 
conjecture was soon realized by the discovery that the chan- 
nel HL, opened directly upon the Well, where he foimd 
the baskets, cords, and other implements, which had been 
left by the workmen. The opening of this coiimmnicalioa 
aA'orded a complete circulation of air along the new passage 
K, and up the shaft B, so as grcady to facilitate his fiiture 
operations. This new passage, however, did not terminate at 
this door-way ; but, continuing 23 feet farther, in the same line 
of inclination, becoming narrower towards the point M, where it 
took a horizontal direction for the space of above 28 feet, and 
then opened into a spacious chamber, N, immediately under the 
centre of the pyram-'l ■■ ' 100 feet below the base. This cham- 
ber, witli the gre£ ' c passage leading to it, is all cut 
out of the solid h the pyramid is built," wiak 
which prefects int ■ p\Tamid about SOfeet «] 
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dw Icvd of its external base. The cliiuiilxr itEclt' is GO feet lung, 
S7 broad, with a high but Hat rouf ; aiid, when first discnvertd, 
was nem-ly filled witJi Jooae stones aiid rubbish. The platform 
<^ the floor 13 irregular, nearly one-liaJt' ui' its length from the 
entrance being quite level, and about 15 feet iVoin the ceUing; 
vhile, in tlie middle space, it deKieiids 5 feet lower, where tlicre 
ii an opening or hollow, resembling the commeucement of ano- 
ther shaft or well ; and tlieuce, to the western end, it rises 
■o much, that there is scarcely room, at the extremity, to stand 
iqiright between tlie floor and the ceiling. Some llomun cha- 
racters, rudely formed, and marked by the flame of a candle, 
vere observed on the walls ; but the mouldering of the ruck liad 
rendered tlieni illegible. There was no vestige of any sarcopha- 
gus ; and it is supposed that tins receptacle of the dead had 
been spoiled of its contents by the early Arabs, under Al Ma- 
moun, the son of Haroun al llaschid. On the soutli side of this 
chamber is an excavated passage, just sufliucnt to admit a per- 
■ou creejiung along on his hands and knees, and continuing ho- 
qrantally for tlie space of 55 feet, when it seems to terminate 
l^niplly. Another passage, at the east end of the chamber, 
ing with a kind of arch, runs about 10 feet into the 
body of the pyramid. 
3dr Caviglia next proceeded to examine the chamber E, di». 
by Mr Davison, immediately above the King's cham- 
r, and found the dust and bats dung with which the floor 
18 covered, increased to tlie depth of 18 inches. He describes 
B ndes and the roof of this upper apartment as coated with 
I granite of the finest polish, but its floor as very uneven, in 
uequence of its being formed by the individual blocks of 
niite which comjx>se the roof of the chamber below. It is 
ly four feet high ; and it is not easy to conjecture for what 
it could have been intended. Nothing was discovered 
Hi Csviglia that could lead to a solution of the long-cuntest- 
questlon respecting the ori^nol design of these recesses ; but it 
itill con^dered as the most probable opinion, that they were 
innpaUy intended to secure the remiuns of the founders, or of 
! priests ; and it is aJso conjectured that, among the contents 
the sarcopliagus, discovered in the pyramid of Cephrenes, 
ae bumui bones may have been mixed wiUi those of the cow. 
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The whole iiWermetliatc space bclweea the Uke ] 
Gieeh, ia so full of pyramids, niaiiBnlcutnB, temples, and subter- 
raneoas calaconibB, that it may be viewed as one immense ceme- 
tery ; and it is the conjecture of M. Pauw, that the grand eo. 
trance to the whole of the interior commuiiiiuuiuns may lie found 
tinder the Temple of Serapis, which is plaeed by Slrabo lo the 
«Tst of Memphis. It is wortliy ol' remark that, in all the pyra. 
rcaA% which have been opened, the entrance has l»een uniformly 
found in the centre of tlie northern front, and the passages iova, 
riably proceeding in a downward Blo|»ng direction, at an angle 
of 26 or 27 degrees ; circuni stances which seem to indicate fiome 
specific design ; and tlie observation of the stars crossins the 
mouth of these lengthened tubes, ih supposed to haie been a 
principal object of this arrangement. Mr Cavlglia next direct- 
ed his attentifKi to the numerous ruined edifices and tumuli 
which are scattered around tlie pyramids, and along the left 
bank of the Nile, as far aa the eye can reach. Tliey were gene- 
rally found lo contain several chambers, variously disposed, but 
rimilarly decorated with bas-reliefs and paintings, and in all of 
them were found fragments of bitumen, human bone«, and great 
quantities of mummy cloth. In one or anotlier of these apart- 
ments, was always found a shaft or well, from the' Imttom of 
which proceeded a narrow passage, conducting to a subterranean 
chamber ; and in one of these was discovered a plain but highly 
finished sarcophagus, without a Ud, of the same dimensions, 
nearly, as that which is seen in the King's chamber in the Great 
Pyramid. Many of the pinntings in bas-relief represented per* 
sons engaged in the different pursuits of agriculture, and in va- 
rious other occupations. The figures of the buda and animaia 
are executed in a manner which discovers conaderablc skill in 
the art of drawing ; and the colouiing in many of t}ie chamben 
retained all its ori^nal fi-eshness. The human figures are ge- 
nerally ill-proporlioned, but the actions in which they are en- 
gaged are very intelhgibly expressed ; and several fragments cf 
statues have been collected which give a higher idea of Egyptian 
sculpture than has " ' • been entertained. 

But the exca\ ' the Sphinx, which Mr Caviglia 

conducted with t 'able perseverance, may be re- 

gafded as the mc his labours, and were, at Icas^ 
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fl l)y ihe most abiirtiiant discoveries of Egyptinn antiqukf 
Tile French savans apjjear to have done nothing tnorv 
Eihan finCover the hack of this stupendous piece of scutptura^ 
■40(1, if (hey attempted any other excavations, eaiinot possibtjr 
e ptuceeded far iii their work, as the top of the wail, which 
S noV been dificovered, is not almve three feet below the levd 
/the sand. Mr Cavigha fii-st Iwgun to opi^n a deep trench on 
■ left (It north sude, near the shoulder of the figure; but, 
tetigh this Ojiening was about 20 feel wide at the top, and only- 
Vat the bottom, it soon beeome hazardous for the wcn'kmen W 

Ihtiiiiie tlieir operations, in consecjuence of the sand bi 

invea batk by tlie wind. He proceeded, thcrefttrc, to carry tU 

~\ excavations in the I'ront ; and, after labouring lor the spafi* 

aiy four months, with the assistance of from CO to 10© 

Mb every day, he succeeded in laying open the whole figUfie 

B its ^ist!. This wonderful production of ancient art is now a*' 

tinned to be cut out of the solid rock ou which it had heent 

^posed merely to rest ; and though, in digging the first 

, it clearly appeared tliat the external surface of the body 

low vtiis composed of irregn]ar-shaix:d stones, carefully built) 

jbd covered with red paint, yet this portion of masonry is coTt- 

Iftcd to certain projecling ledges, which are supposed to hare 

Sen added by the Romans, and to have been uitended for the 

bes of the mantle or dress. The IkhIt is in a cumbent posture ; 

J the paws (wliich are formc<I of masonry) stretch out 50 

I advance. Fragments of its enonnous beard are seen 

* under its chin ; and there is a hole in the head, in which 

e priests are supposed to have concealed themselves, for the 

I of imposing their oracles upon the deluded peojJe. 

KThc face, which is of the negro cast, is considerably decayecl, 

ftt irtill presents a mild and even a sublime expresaon.'' The 

s now appears surrounded witli a wall (3), at the distance 

f 80 feet, the top of which is only three feet below the level of 

e surrounding sand, so as to proVe, bej'ond a doubt, that the 

K>und around it ia not higher now than formerly. This w^ 

I built of unbaked bricks, but caaed witli stone on the inside. 

J ttiis wall ihete is a dciicent in front to iJic large area, by 

s of two flights of stops, one of 32 and the other of 14 

I (5f 6) ; and, upon the lower platform, between these 
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flights, are the rein^Ds of two altars (I, S) covered with ( 
inscriptions, conidderably <!elace(l. In the centre, between tJie 
outstretched paws of the Sphinx, stands a stone platform or 
temple (7), on which was found a large block of granite, 14 feet 
high, 7 broad, and 2 thick. The face of this stone fronting the 
ea^t is embellished with sculpture in ba»-relief, with a lung in- 
scription in hieroglypliics beneath, and the whole design covered 
at the top by the sacre<l globe, sequent, and wings. Two other 
tables of calcareous stone, placed on each side of the last men- 
Uoned, and similarly ornamented, are supposed to have formed 
part of a temple ; one of these was still remaining in its place, 
and the fragments of the otlier, which had been thrown down, 
are now in the British Museum. There were found several frag- 
ments of rudely sculptured lions, and particularly a small figure 
of that animal of the finest workmanship, at the entrance of the 
temple, with its eyes directed towards the sphinx. On the side 
of the left or northern paw of the great sphinx were discovered 
several inscriptions in Greek characters ; and one, particularly 
on the second digit, in pretty deep characters, with the signa^ 
ture of Arriaiios, wliich has been copied and restored with much 
apparent correctness, by our distinguished countryman Dr Tho- 
mas Young. On die digits of the southern paw, were found 
only a few expres^ons in honour of Harpocratea, Mars, Hermes, 
and some of the Roman Emperors. 

After the most unremitting exertions, for the space <rf ten 
months, Mr Caviglia was seized with an attack of ophdialmia, 
which obliged him to suspend his labours and return to Alexan- 
dria. The expence incurred by liis various operations is said to 
have amounted to about 18,000 piastres, part of which was con- 
tributed by Mr Salt, and a few other gentlemen ; but with the 
explicit understanding that, whatever antiquities might be dis- 
covered, should be left at the entire disposal of Mr Caviglia. 
This gentlemen, on his part, has " generously requested that 
every thing might be sent to the British Museum, as a testimo- 
ny of his attachment to that country, under the protectiw d~ 
whose flag he had for many years navigated the ocean *." 
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AsT. XVIII. — Obscrvathna on tJte Arctk amd- Skua '\ 
British OnntbdnginUi. By the Reverend John FtBHUf^l 
D.D. F.H.S. Ediu. M.W.S. Comnmnicated by the Authr*. I 

JL HE two species of gulls dcsciibed by Linnteus, in tbi I 
tirelfUi edition of his Sjstcma Naturw, under the trivial nam^ I 
Parimtiais and Caiaractes, differ from tbe other birds of tKa I 
genus witli which they areass<K-ialed,inthep«;uliarBtnictureorJ 
their bills, and in the angularity of their manners. While tS^ 
U]>per mandible in the common gulls may be regarded as s'imple> 
it presents a more complicated structure in tlie species to which 
we have now referred. In these, it consists of two pieces, the 
mont remarkable of tvhich is softer tlian the otiicr, ami forms • 
pnneous plate, situated on the upper ade, and extending fot- 
irards from the base nearly two-thirds of the whole length oP 
ihc mandible, without being extended to the margin on rather 
ri^. This plate has been compared to the cere, or thick colour- 
D ad skin, observed at the base of the bill of hawks and eagles. 
Km wluch, however, it differs, in not reaching to the gape on 
^ch ade, and in being of a firmer consistence. Tlie nostrils 
p situated on the inferior mar^n of this plate, near its distal 
tremity. 

'. When in pursuit of food, or engaged in defending dieir nostg, 

i lurds far excel tlie other gulls in tbe rapidity of thar 

Ight. They live on fish, which they seldom obtain directly by 

) of their own industry. They watch attentively the cl- 

8 of the other gulls while fishing, and when they perceive 

jr of tliese to have been successful, they Instantly fly towards 

sm ; and, by an unremitting pursuit, compel ihcm reluctant- 

f to yield the prize. Inattentive observers have mistaken the 

mited matter for excrement, and have concluded that they 

jVe on the dung of tlieir weaker neighbours. 

The other gnlhi are remarkable for their shyness and timidity 
t all seasons. These, on the contrarj', arc bold and vigorous, 
DGcially during the breeding season, and will not hesitate to 
'; Inrds of prey, dogs, or men, when approaching thar 
OUi^. The claw of tlic inner toe is more arched than in the 
VOL. I, XO. 1. JEINE 1819- c 
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other gulls. This character, viewed in connection with its pre- 
datory habit^) has procured for the largest species the name of 
Sea Eagle. 

The feathers of these birds have a very strong smell, not un- 
like those belonging to the petrels. 

There is no difference of plumage between the sexes. The 
young birds more nearly resemble the adult ones in the colour of 
their plumage than those pertaining to the species of true gulls. 

With characters so very different from the true gulls, it i& 
necessary to consider these as constituting a distinct genus. 
WtlUmglibyj in his Omitliologia^ p. 22, when enumerating the 
British birds, places the Cataractes^ the species wliich has been 
longest known to naturalists, as a genus distinct from the gulls ' 
and terns. In the body of his work, however, p. 263, he in- 
serts it in the section of the larger gulls, of a brown or grey co- 
lour. Brisson^ in his Ornithologies afterwards adopted the same 
genus, under the denomination Stercoraire. Buffon named it 
Labbe ; and more recently lUiger has termed it Lestris. 

As Willoughby was tlie first ornithologist who gave an accu- 
rate description of any of the species, and indicated the propriety 
of placing the one known to him in a genus apart from the 
gulls ; the name which he imposed ought to obtain the prefer- 
ence. It is derived from the Greek word Kecrct^ecxlfi^^ a cataract, 
and alludes to the velocity with which these birds descend 
through the air upon the objects of their pursuit. The bird to 
which Aristotle applied this name cannot now be identified, as 
his description is both short and obscure. 

The following may be considered as the systematical charac- 
ter of the genus Cataractes or Shua^ by which it may be dift. 
tinguished from the genus Larus. 

Bill strong and straight. The upper mandible hooked at the end ; 
the margin of the under mandible sloping downwards at th6 apex. 

Nostrils linear ; rather widest in front; pervious, situated near the 
middle of the mandible, and covered with a corneous plate reach- 
ing to the feathers at the base. 

Tongue bluntly bifid. 

Claw of the inner toe arched. The back toe distinct 

The Skuas re* e p-uIIs and terns, in confining their 

operations to the vater. Like them the body is so 

thickly covered t. I so %ht m proportion to the 
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'whde bulk, that they appear to be incapable of diving. Only 
two species have been determined as natives of Great Britain. 

1. C. VULGARIS. Common Skim. Plumage brown, tail 
feathers nearly equals length 26 inches, breadth fr an 55 to 
58 inches, weight from 48 to 54 ounces; 

Enghsh synbnymes — Skua-guUj Brown-guU, Scottish syno-^ 
nymes-^Seor-eagley Skua^ Skui, Bonxie. 

WiHoughby, Ornithologia, p. 265. 

Sibbald^ Scotia lUustrata, ii. lib. 3. p; 20. tab. xiv. f. 9^ 

Ray^ Synopsis Avium^ p. 128. 

Linnaeus, Systema Naturae, 76. 11. 

Pennant, British Zoology, ii. p. 529. No. 243. 
The bill is two inches and a quarter in length, and of a brownish 
llack colour. The upper mandible is rounded along the margin to-* 
wards the base ; a little prominent in front of the nostrils above, 
and bent dowuAvards at the end like the hawks. The under man- 
dible is Ibent inwards at the edges ; at the apex it forms a gutter, 
sloping downwards ; at the base it is grooved laterally ; and at the 
junction of the two sides beneath, there is an angular prominence. 
The eyes are surrounded with a narrow bare black orbit, and the 
irides are hazel brown. The legs are covered with large black 
scales. The claws are strong, of a black colour, arched and groov- 
ed beneath. 

The plumage on the upper parts is dark rusty brown, with yel- 
lowish-white oblong dusky spots. Each feather is dusky brown 
on the edges, and yellowish- white at the end near the shaft. The 
plumage below is lighter coloured, and on the belly it is tinged 
with ash-grey. The feathers on the neck are wiry and pointed, 
and 'have a narrow oil-green ^poC on the extremity. The wings 
reach to the point of the tail. The shafts of the quills are white. 
The outer web, and the extremity of the first, deep brown ; the tips 
only of the rest, brown ; the remaining part, towards the base, is^ 
white. The coverts of a few of the secondaries are white. The 
tail-feathers, which are twelve in number, are blunt ; the shafts, and 
the webs at the base, are white ; towards the extremity the webs are 
brown. 

There is no difference between the sexes, either in colour or size, 
in those which we have examined *. It does not appear to be sub- 
ject to much variation of plumage with age or seasons. Some indi- 
viduals have been found having the chin and forehead tinged with 
ash-colour. 

Willoughby is the first British writer who has taken any n<v 

tice of this bird. His description is drawn up with his usual 

minuteness and accuracy. He errs, however, in considering it 

as the same with the Cornish Gannet or Solan Goose. 



* We have remarked, that the plumage of the female is darker than thai of 
the male.-»KD. 
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The common Skua is gregarious during the breeding » 
It lays two eggs of a muddy green colour, marked with irre- 
gular brown spots, and intermixed widi smaller white spots. 
The nest is carelessly constructed of a few dried weeds, and is 
found in unfre<juented moors. It breeds in the Zetland islands, 
where we have observed it, as in Foulah and Unst, and on 
Rona's Kill in Mainland. 

When the purposes of incubation liaTc been accomplished, it 
retires front its summer haunts, and leads a solitary life on the 
ocean. It is found in our seas at all seasons. It is rare in the 
Bouthem parts of the kingdom* ; and even about the Zetland 
islands, it is by no means a common bird. It likewise inhabits 
ihe Ferroe I^les, Iceland, and Norway. It is found in the 
stiulhem latitudes, having been obsei'ved about ihe Falkland 
Isles, and termed by oar circumnavigators Port EgmonUHen. 

The common Skua obtains a great share of its food by pur- 
suing tlie larger kinds of gulls, and compelling tlian to dis- 
gorge the fish which they have obtained. 

During the breeding season, this bird is remarkably active 
in defending its young. It descends through the sur m an ob- 
lique direction with amazing velocity, towards any person who 
ventures to go near its haunts. It seldom, however, infiictsa 
stroke, generally approaching within a foot w two, when it rises 
rapidly and (lies off alwut a hundred yards, to return in a 
straight line with equal impetuosity as before. On dogs it 
atflicts very heavy strokes with its wings, and generally com- 
pels them to seek the protectioQ of their mastei-s. The inhabi- 
tatits of the Ferroe Isles destroy them willi spears or sharp 
knives held erect over thek heads, on which these birds trans- 
fix tliem selves. 

The Skua likewise attacks the eagle with success, and drives 
him to a distance from its haunts. On this account he is a 
great favourite with tJie sliqiherd ; and the Zetland fishermen, 
when they meet him at sea, always throw overboard some fish 
for his use, the reward for his services as the gnardiau of tlieir 
flocks. His robi' ■ '" ■ and hooked bill and claws, have in- 
duced some na opose that he likewise devoured 
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ISoung lambs, ducks, and poultry ". In Zetland, howe^'er, he is 

iversally regarded as a piscivorous bird. 

WheQ obsened at sea, this Sktia is considered as a stupid in> j 

I ,^aive bird, although bold and resolute on Jand. He will suffer 

« person in a boat to approach very near withnut Iwing di»- 

turbcfl. When flying, the white roots of his quills appear like a 

white spot, aiid the tail is spread out like a Ian. 

S. C. PABAsiTicrs, Arctic Slcna. Plunia^ above black ; the 
two middle ttul-feathcrs produced; length from 18 to 21 
inches; breadth I'rom A& to 13^ inches; weight from 12 to 
16 ounces. 
English synonymes— Jrrtitr bird, Arctk-guU, Feaser, Dung- 
Jtuntcr, Dung-Mrd, Scull, Boatswain, Scottbh synoninies 
—Faskidar,Badock,Jllan,Scouti-aUan,iiirten-idlaH,Slciei. 
Edward's Birds, tab. US, Up. 
Linn. Syst. Nat. 76. 10. 
Penn. Brit Zool. ii. p. 533. No. 245. tab. 87- 
The bill is two inches in length, of a greyisli-black coloKr, darken 
towards the ptiint The upper mandible is rounded along the mar- 
gin towards the base, a little prominent in front of tlie nostrils above, 
■nd bent downwards at the end. 7'he under mandible ia bent in- 
wards at the edges, and at the apex forms a gniove sloping down- 
' wards ; at the base it is grooved laterally, and at tlie junction of 
"^le two sides beneath, there is an angular prominence. The eyes 
e surrounded with a narrow black orbit, and the irides are of « 
wel-brown colour. The legs ore of a Uack colour, rather slender. 
fflie claw of the outer toe is short; that of the middle toe broad and 

wved below ; and of the inner toe, narrow and arclted. 
I The plumage above ia intermediate between greyish black and 
'sowniui black. At the base of the bill there arc a few short red- 
tidh white feathers. Round the neck there is an indistinct circle of 
re wiry and pointed than the others, and of an oil-green 
nlour near the shafts. On the under side of the Iwdy the plumage 
ii blackish grey, with a tinge of ferruginous ash. Some of the f'ea- 
hera on the belly are edged with wliite ; those on the vent indine 
» brownish black. The wings are long, reaching beyond the late- 
H featheri of the tail. The first featlier is the longest. The shafts 
If the quills are white at the base, becoming black towards the tips. 
" e webs are ritven black, lightest at the base, and darkest at the 
nremities. The tail consists of twelve feathers ; the five exte- 
r ones mi each side are rounded witli a small prcijection of the tx- 
^litremity of the shaft; the two middle feathers reach two inches and 
a half beyond the rest, and taper to a point. The shafts are wliite 
U the base, and the webs also arc light-coloured, but both are raveo 
black towards the extremity. 



i 




10* Dr Keminff on the Arctic and Skua GuBs. 

t 

The tongne is fleshy and bluntly bifid. The middle of the pakt^ 
and a ridj^^e on each side, are covered witli cartilaginous reflected 
teeth. The trachea at the division of the bronchiae is furnished with 
a small bony plate. Rectum with too long broad vermiform ap- 
pendage?. Length 18| inches, breadth 42 'inches, weight 12^ 
ounces. 

Tlie preceding description is that of a male bird shot in Sep- 
tember. Considerable variation, however, is observed in the 
plumage of these birds. In some specimens, nearly similar in 
other respects to the one which we have described, the j^ellow- 
ish ring of the neck is wanting. In others, tliis rijig is white; 
the chin also greyish- white, mottled with greyish-rblack ; and the 
remainder of the under side white, including the cheeks. In 
some individuals of the last variety the vent is dusky. The 
birds which have been described by British authors, under the 
title of Black'toed guU^ (Larus crepidatus,) are now consider- 
ed as varieties of this species, or rather as young birds in the 
first year''s plumage. 

The Black-toed GuU described by Pennant, from the com- 
munication of Dr Lysons to the Royal Society, Phil. Trans, 
vol. lii. p. 135, has not come under the inspection of any recent 
observer. 

" This species (Brit Zool. ii. p. 532. No. 244. tab. 86.) weighs 
eleven ounces. Its length is fifteen inches ; its breadth thirtyi-nine. 
The bill is one inch and a half long; the upper part covered with a 
brown cere , the nostrils h'ke those of the former (Skua) ; the end 
black and crooked. The feathers of the forehead come pretty low 
on the bill. The head and neck are of a dirty white, the hind part 
of the latter plain, the rest marked with oblong dusky spots. The 
breast and beUy are white, crossed with nurnerous dusky apd yel- 
lowish lines. The feathers on the sides and the vent are barred 
transversely with black and white. The back, scapulars, coverts of 
the wings and tail are black, beautifully edged with white or pale 
rust colour. The shafts and tips of the quill-feathers are whit^ The 
exterior web and upper half of the interior web black, but the lower 
part of the latter white. The tail consists of twelve black feath0*3 
tipt with white ; the two middle of which are near an inch longer 
than the others : the shafts are white, and the exterior web of the 
outmost feather is spotted with rust colour. The legs are of a blu- 
ish lead colour ; the lower part of the toes and webs blacL" — Taken 
near Oxford. 

The black-toed gull described by Beiivick, in his valuable 
work on British Birds, is by no means rare. In a specimen shot 
in October, he informs us, that ^^ the whole upper and under 
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plumage is dark-brown, each feather slightly edged and tipped 
with ferruginous. The greater wing coverts, and the first and 
8ecc»idary quills are dusky, and more distinctly tipped with 
rusty spots. The tail consists of twelve feathers; the two 
ixuddfe ones longer than the rest ; it is of the same colour as the 
quills, except at tlie concealed part of its root, which is white. 
The legs are slender, and of a lead colour ; the thighs and part 
of the joint, and the toes, black ; the webs are of the same co- 
bur, excepting a small space between the first joints of the toes, 
which is white.^ 

The late Mr Montagu, in his Supplement to his Ornithologi- 
cal Dictionary, gives die following description of another variety. 

" It has the sides of the head, neck, and throat, buff-coloured ; 
the breast white, shaded into a grey and becommg dark slate-colour, 
on the belly and parts beneath ; the upper parts of the body are also 
dark slate ; the wings and tail black ; the legs are yellowish ; the 
knees and the feet, as high as the back toe, black. The sex could 
not be determined, but the two middle feathers of the tail are of 
their full length." 

According to Pennant, the sexes may be readily distinguished 
by the plumage, the male being white on the under side, while 
the female is of a light brown. These marks, however, are not 
to be depended upon, as we have frequently found those with thje 
belly white to.be females, while those with dark-coloured bellies 
were males. The late Mr Simonds, in the Linnean Transactions, 
vol. viii. p. 267, in reference to those which' he found plenti- 
fully on the Isle of Glass, says, " Several varieties were ex- 
amined, and confirmed the remark that there is no external mark 
of distinction between the sexes.*" We are disposed to coincide 
with this opinion, and to consider the white colour of the fea- 
thers (Ml the belly as a mark of age. 

Edwards is the first British writer who takes any notice of 
this species. Linnaeus quotes the Coprotheres or Strundt-jager 
of Ray (Synopsis Avium, p. 1^7) as synonymous. But, as 
Ray places his bird among those gulls which are destitute of a 
back toe, it is obvious that, in quoting from Marten, he was 
himself ignorant of the species. The Cepphus of Aldrovan- 
dus is usually considered by British writers as similar to the 
varieties which have been noticed under the name of Black- 
loed Gulls ; but the description given by that author is too im- 
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perfect to warrant us to refer to it with confidence as synony- 
mous. 

This species breeds in tmfrefjiiented healhsi in tlie Hebrides 
and Northern Islands. Its nest k constructed uf dry grass. 
The ^gs are in genera! two in number, iibout two inches in 
Icngtl], of a dirty olive-green colour, with irrt^nlar btotelics ol' 
liver-brown, most numerous at the thick end. The eggs of this 
Bpedea, howe\'er, like those of many kindh of water-fowl, exhi- 
bit considei-able differences as to colour. In defending its nest 
when contmning young birds, it is remarkably bold and impe- 
tuous ; and. in its motions, bears a considerable iv.*emblance lo 
the lapwing*. It often feigns lameness, in order to decoy unwel- 
come visitors to a distance. 

In the breeding season, it may be regarded, like the gulls, as 
gregarious. It appi'ars at the breeiling places about the bcgiii- 
ning of May, and retires in the end of August. During tlie re- 
mmnder ol' the year, it is dispersed over the ocean. 

It is a spcdes widely distributed in nature. It has been 
found from tlie twenty-eighth degree of north latitude to the 
icy shores <if Spitzbergen. 

The flight of this bird is rapid, and its sight acute. It per- 
ceives the success of the common gulls, even at a considerable 
<fistance, pursues them with success, and pcks up the morsel 
which tliey have been compelled to votnit, in general before it 
reaches the water. It is in this predatory manner that it seems 
to obtdn the greatest part of its Itjod; not exclutavely, how- 
ever, unce we are informed by Ghister, in the Memoirs of tlie 
Academy of Stockholm, vol. ix. p. 51. that it will, even in the 
strongest breeze, seize any small fish which the siulors throw in 
the air ; that it even steals away herring from the decks of the 
fishing vessels ; and, if they arc salted, washes them previous lo 
Swallowing them ; that it is the sign of the presence of fidl ; 
and, when these arc scarce at .sea, it approaches the banks, to 
feed on the earnings of the weaker gulls. 

• Duting our wi d iicnt by a Blorm, on tlie dreary atid remole fotk 

nt FoulBh, we hail (t 'b of ohaerving the Arctic Skua. Tliis bird 

vrc Found fully ai Iro tnon skun ; fur the monunt wc appruiu^li- 

sad and in thi? face With its nings, ' BDd 
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Akt. XIX.— D«9cri}?^ion (vf the Nautical Top^ as conHmeted 
hjf EnwARD Tkoughton F. R. S., and Member of the Ame- 
rican Philosophical Society. 



IN taking the altitudes of the sun and other celestial bodies at 
tSea, it is always necessary to perceive the apparent horizon. 
When the horizon \s obscured, and when the vessel has little or 
no modon, the observations may be made with ain artificial ho^ 
risxmy consisting either of mercury or tar, placed in a shallow 
vessel, and protected by a glass cover from partaking of the a^* 
taticms of the external air. If the ship, however, has the 
least xbotion, these artificial horizons are of no use, and it be^ 
comes impracticable to make the usual observaticms for the 
latitude. 

Soon after the value of Hadley'^s Quadrant became known, 
every one was anxious to have attached to it an apparatus for 
taking altitudes, *when the natural horizon could not be seen ; 
and all the varieties of pendulums, plumb-lines, and levels, were 
tried and rejected. Perhaps, among these various contrivan- 
ces, there were few that, under particular circumstances, might not 
have been useful ; yet their discrepancies were such, that any 
thing like a standard instrument never appeared, and perhaps 
nonie of them answered the purpose better than Astrolabes had 
done before. The class of instruments above alluded to have 
never disappeared ; they have continually been brought forward 
under patents and new forms, but, to a very late date, they have 
micceeded no better than those that preceded them. 

Mr Serson, who was lost on board of his Majesty^s ship the 
Victory about the middle of the last century, had observed ♦ 
that, when a top was spun, its upper surface directed itself in 
the course of two minutes after it was set up, in a true horizon^ 
tal plane ; — tliat this plane was not at all disturbed by any mo. 

• See Pkilo&opkical TranJtactwm 1751, vol. xlvii. p. S52. 
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tion or inclination given to the box on which it was placed ; and 
therefore, that it might l>e of great advantage as an artificial ho- 
rizon. When it was spun in the open air, it continued in mo- 
tion 35 minutes ; but when it was made to revolve in vacuo, its 
motion continued during the space of tzvo hours and sixteen mi' 
nuteSy preserving a perfect horizontality for the space of three 
quarters of an hour. 

The nautical top, as made by more than one of the first ar- 
tists, was tried at sea about sixty years ago, by some of the first 
naval officers, with sanguine hopes of success. These hopes, 
however, were disappointed, and in a few years it shared the 
same fate as all die other contrivances that preceded it. Mr 
Weir, who revived this subject, failed to a far greater extent 
than any who had gone before him. His instrument, made by 
the order, and at the expence, of the Board of Lon^tude, was 
tried in a King^s ship by himself and an astronomer appointed 
by the Admiralty. It was soon found, that when the ship had 
any motion, the top could not be depended upon to the amount <rf 
- several degrees, although on shore it performed within a smaller 
number of minutes. Mr Weirds machine, which was very large, 
had a reflecting surface of full 12 inches diameter ; it required 
a man to keep it in motion while observations were made with 
it. The glass rested its weight upon a blunt point, supported 
from a chest below. The train of wheels that gave motion to 
the glass, were connected to the latter by means of leather 
thongs ; and the motion of the ship stretching one of the thongs, 
and relaxing the opposite one, drew the glass from its due posi- 
tion through the angle mentioned above. 

It was in die beginning of last year, that Mr Troughton be- 
gan his experiments on the Nautical Top, under an idea that this 
instrument had not hitherto had a decisive trial ; and we think it 
will be allowed by all who are acquainted with the genius and re- 
sources of that eminent artist, that, if the idea is susceptible of 
being brought to perfection, it will be perfected in his hands. His 
first efforts were very flattering ; for, by means of an easy adjusts 
ment, he brought -^s of reflection and rotation parallel to 

each other; a thii iportance, that it had been consi- 

dered as the chic > in the first constructions, and 
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which cannot be effected but by good workmanship. His next 
experiments were directed to give the instrument a better form ; 
but, after trying different forms, to the amount of eight, he 
found himself completely disappointed ; for, among that num- 
ber, there was not one which performed better than that first 
described. In fact, they were very nearly all alike. 

One of Mr Troughton'^s Tops was sent out with each of the 
four ships that went last year to the Arctic Regions, and, though 
they did not give such satisfactory results as were expected, yet 
he is perfectly satisfied with the reports of the able officers who 
commanded them. He was never, himself, sanguine of success ; 
but he wished, if possible, to give to the mariner a standard in- 
strument ; well aware that, to do tliis, it must command a de- 
gree of accuracy very nearly, if not quite, equal to that of the 
natural honzon. 

The Nautical Top consists of two separate parts ; the Top 
which is to be spun, and a piece of machinery from which it 
is to receive its rotatory motion. 

The form which Mr Troughton first gave to the top, was 
that of a hollow cylinder of brass, open at the bottom, and ter- 
minated above by a circle of dark glass. The inner diameter of 
the cylinder was 4j*g inches, the outer diameter 4/|j inches, 
its height 1 \ inch, and the diameter of tlie reflecting glass 4^ 
inches. 

Mr Troughton afterwards surrounded the cylinder with a 
flcdid brass ring, fastened to it by four projecting arms. 1 he 
tipper surface of the ring was on a level with the circle of black 
glass which formed the surface of the top ; and the inner curv- 
ed surface of the ring was concentric witli the outer curved 
surface of the top. 

The improvement which Mr Troughton has made upon the 
top since it went out with the Arctic Expeditions, consists in 
giving it the form of an inverted frustum of a cone. The base 
or lower surface of the frustum is about 6 inches in diameter, 
the upper surface about 4 inches, and its height about 2 J inches. 
The thickness of the metal which forms the cone is ^ of an 
inch. The reflecting plane which occupies the whole upper 
surface of the conical frustum, rests in a steel cup half an incli 
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wide, and oii a steel point H'liich descends about: half an in^ 
below the upper surface of the frustum. 

Mr Troughton, we know, is still eontinuing his c^cperimeiits 
upon this subject. His present efforts are chiefly directed to the 
means of preventing the aetjon of the ivind, and at the same 
time removing the eflect wlueh the recoil of thcu- own wind pro- 
duces ; a tiling whidi, within modcrtUe dimeni^ons, he finds is 
not easily effected. 

The apparatus for putting the top in mottm, conusts of a 
sericE of wheels, the first and largest of which is put in motion 
, by a winch or handle {Jaced in its circumlerenee. The kst 
axis which is put in motion, and aajiiires a great velocity from 
the intermediate wheels and pinions, carries at its lower end a 
hollow scjuare key like the termination of a clock-key. This 
hollow key fits loosely the square axis of the top, so that vbsa 
the one is placed upon the other, and the apparatus put in mo- 
tion by the hand, the top receives the same velocity as the key 
and the a^a to which it is attached. As soon as the velocity 
acquired by the top is considered sufficiently great, the whole 
apparatus is quickly raised; the key leaves the vertical axis, 
and the top revolves alone with an inconccivabic velocity. 

In the couree of last summer we had an opportunity of wit- 
nesang this simple experiment. The top had then the second 
form which we have described ; the images of objects reflected 
from the revolving plate of glass appeared absolutely fixed ; and 
in consequence of the total disappearance of the projecting arms 
which held the outer ring of brass, this ring appeared to be abso- 
lutely suspended in the dr, and to surround the top exactly as 
the ring of Saturn encircles the body of the planet. 

The velocity of the circumference of the base has been cal- 
culated at about iiO miles au hour, 

EuiXBrKGii, Jpril 20. 1819. 
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Atr. XX. — On the Geagnoslkal Itelaiions n/G^-amle, Quartz- 
Rock, and Red Sandstone. By Professor Jamesox. Cmii- 
tDunicatcd by the Author- 

1. 

yjRAX'ITE, which is a very abundant and widely distributed 
rock, is a eonipound of felspar, qiiftrtz, and mica, disposed in gra- 
nular distinct concretions of various magnitudes and forms. 
These concretions, at their line of junction with each other^ 
present appearances wliich are highly interesting in a general 
jeolt^ical view. Frequently the concretions are simply uttach- 
1 to each other, or they are intermixed at their lino of junc- 
, tlie felspar being intermixed with the quartz, the quartz 
jith the mica, or the mica with the felspar ; and not unfre- 
KDtly branches or veins shoot from the one concretion into 
e other. These phenomena, thus distinctly seen in the small 
ale, are of the same general nature with those obseri'able at 
: lines of junction of gneiss, granite, mica-slate, jwrphyry, 
mestone, trap, and other rocks. 

- Quarts-Rock, wliich is principally composed of granular con- 
Ktioi» of quarts, with a little disseminated felspar, and a fetr 
i of mica, when particularly examined, exhibits the same 
iad dl structure as tliat just described as occurring in granite. 
■ Bed Sandstone*. — This rock is principally composed of fine 
mular quartz, with a considerable purbon of felspar and a little 
Bfca, disposed in granular distinct concretions, presenting at their 
I junctions the same appearances a^ in granite and quartz rock. 



Mineralogists in general admit the chemical nature of granite, 
but deny that quartz-rock and its sandstone have been formed bj 
deposition from a slaleof chemical solution, tlic characters of these 
rocks, in their opinion, intimating a mechanical formation. But 
on what data is this opinion founded ? The general arenaceous 



imuialUiteL; Iieloiv the coal fur- 
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aspect, and rolled masses in these rocks, are the circumstances 
principally adduced in supjwrt of this hypothesis. But gra- 
nite is often arenaceous, and yet it is admitted to be a chemical 
formation, and no authentic rolled masses have ever been de- 
tected in quartz-nxik, or in the red sandstone which is associat- 
ed with it. We must therefore abandon the mechanical forma- 
tion of quartz-rock and red sandstone, and inquire if they are not 
products of crystallization. In all rocks universally admitted 
to have been formed by crystallization, such as granite, syenite, 
and limestone, the granular concretions of which they are com- 
posed, are either simply attached or intermixc^l at their line of 
junction, or branches shoot fjrom the one into the other; and 
these arrangements, which must be considered as indicating cry- 
stallization from a state of solution, also occur in quartz-rock 
and its sandstone; and hence these also are to be viewed as 
chemical formations. 

3. 

Small masses of fine granular granite sometimes occur im- 
bedded in coarse granular varieties, and occasionally masses of 
coarse granular granite are inclosed in fine granular. These 
masses, at their line of junction with the inclosing granite, are 
sometimes distincdy separated, or they are intermixed with it, or 
gradually pass into it, and frequently they send out branches or 
veins in all directions into the surn)unding rock. These charac- 
ters prove the chemical and also cotemporaneous formation of 
these masses with the surrounding rock. It frequently happens 
that masses having all the characters of quartz-rock are im- 
bedded in granite, and these, at their line of junction with it, 
present the appearances already described in the inclosed granite 
masses. Similar masses of granite occur in quartz-rock, and 
in sandstone, and sandstone also occurs in quartz-rock and gra- 
nite ; — facts illustrative of the chemical and cotemporaneous 
formation of all these rocks. 

4. 

Having shew quartz-roc^k, and red sandstone, 

are chemical for it they are sometimes of cotem- 

poraneous form; J scale, we may next inquu'e if 
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mixture of the j^nitc with the bounding strata, or their a 
attacbmeot wttliuut intennixUire ; and ol'ten numerous vetos of 
granite shoot from tlie imbedded mass Into the ndjaceot vocks. 

C. The imbedded granite masses are sometimes completely 
enveloped in the surrounding strata, but more frequently a con- 
siderable portion of tlie muss rises high above the bounding 
Rtrata. This is owing partly to the influence of the weather 
removing a part of the superimposwl strata, and partly to the 
ori^nal formation of the mass itself. 

Granite in Beds. 
Granite frequently oceurs in tabular masses or beds, i 
are parallel witli the Ixmnding strata. These vary in bre 
from a few feet to several hundred feet ; and from a few yards 
to several hundred yards, in extent. These beds, at their line rf 
junction with the neighbouring strata, are sometimes distinctly 
separated without any Iranation or intermixture; while, in other 
instances, ti'ansitions are to be observed, and also intermixtures 
with the superimposed or subjacent strata. \'eins or branches of 
the granite also occa^onally shoot from the beds into the bound- 
ing strata. 

Granite in Veins. 
Veins of granite, as already described, shoot from Imbedded 
gi'anite, and also from granite beds into the adjacent strata ; but 
besides these, numerous veins are met with, which are iscdateJ 
and unconnected with any bed or imbedded mass of gratlite< 
These veins vary in mngnitude from half an inch to majiy 
fathoms in widtli, and from a (ew inches to many fatlionis in 
' length. They are sometimes very tortuous m their course, and 
occa^onally send out fram both sides numerous smaller lat»^ 
branches or veins. In some of these veins there is no intermix- 
ture nf the vein mais and the Iwunding rock ; in others thei% i» 
an extensive intermingling of the two. J^^| 

Rocks in which Granite occurs. ^^H 

Not above forty >- it was a general opinion that 

occurred only uui tact widi gneiss, and wa-s thcrt 

fore entirely war other rock ibrmalions. Thi 
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'lew is still maintaiued by some mineralogists, but must ere 
be aliandoned, as it is now known that granite is asscxi'mted 
lith many cHfFerenl kinds of strata. 

Grsnilc occurs in great iuibcdde<l Inasscs, and v<an9, in sye^ 
These mosses, often many fathoms in extent, at their lioQ , 

jlinction with the granite, are sometimes simply att&chec 
more frequently a]ipear intermixed with it, or pass into it, 
branches or veins shcx« from ilie granite into the syenite. 

Porphyry, a very widely distributed :'oek, sometimes coQ- 
t^s imbedded niasiies and veins of granite, in wiiich we have a 
repetition of die same phenomena as observed in the masses in- 
closed in syenite. But many porphyries are mare varieties of 
puiitc, in which tlie Iwae is very (Ine granular giaiiile. 

Granular Jbl'iated limestone, in primitive mot.ntains, is some- 
traversed by vans of granite, or eonlains imbedded ma&- 
ihat rock. 

Gfneiaa, Mka~tlale, day-slate, and Grcy-wackr, are frequent- 
\j [UTersed by veins of granite, and in many districts there are 
■hole hills and ranges of hills, whicli are the outgoings of im- 
bedded masses, and beds of granite, situated in Oic rucks jitit 
eDumerated. But these are not the only rocks which contain 
panite; for immense imljedded masses, bedj, and veins, occur in 
juorts-rocfr, and also in the red tia/ndstone comiectcd with that 
^ttereating formation. 

This concise enumeration of facts, proves, tliat granite is not 

ined to one particular species of ruck, but uecui's In many^ 
that it is not of earlier formation than all other i-ocks, nor 
M newer formation than most others, but is very often a co- 
temporaneous crystallization witli tlie rock in which it is si- 
luated. 

II. — Geognost'ical Relations of Quartz-Roek. 
Werner was the first naturalist who studied the geognostical 
relations of this rock, and his view is stated in my Elenienls of 
Geognosy. I have traced its distribution in the mountainous 
districts of the Highlajids, and the same has been done by my 
strive and acute friend Dr MacCulloch. We hai'e ascertained 
UW its relations are much more varied than was formerly be- 
lieved, and that it occupies a greater portion of t)ie erurt nf th« 

I VOL. I. NO. I. JUN£ 18J9. H 
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earth than had been suspfcted by geologists, Werner confii 
almost entirely to the day-slate formation i and Von Bucli con- 
jectures that it may be the oldest rock with which we are ae- 
quaintcd, Both of these statements are incorrect; for it is found 
associated with nearly all the Primitive Rocks of authors ; also 
with those uf the Transition class, and is even included in Sand- 
atone ; and as there is no aatisfatlory evidence of one i)riniilive 
rock being older than anollier, tlie whole class appearing to be a 
simultaneous crystallization, there is no reawn why quartz-rock^ 
which occurs along with all the others, should be viewed 
oldest *. 

Imbedded Quartz-Rock. 
Quartz-rock occurs in masses, in rocks of different kinds. 
These imbedded masses, according to their magmtude, form hil- 
locks, hills, or ranges of hills. The strata around these masses 
have die same positions as are observed with imbedded masses 
of granite ; and the lines of junctiim of the quartz with the ad- 
jacent strata, exhibit intermixtures, transitions, and v^ns, as in 
granite. 

Quartz-Rock in Beds. 

The tabular masses or beds of quartz-rock are eometimea so 

thick and extensive as to form whole hills ; and their lines of 

junction exhibit the usual appearance of veins, intermixtures and 

tranutions, 

Quartz-Rack in Veins. 
Veins of this rock are very frequendy met with in some dis- 
tricts, and these are occasionally several fathoms wide, and of 
considerable extent. 

Rocks in which Quartz-Rock occurs. 
Quartz-rock, like granite, sometimes occurs in large im- 
bedded masses in syeii'de, and also in masses and veins in grit- 

' The arrangements Ibat occur In Galloway, on the eiiiit coaat of Sulherland ariA 
Cnilhnesa, on Ihc sides of Loc^ Ness, ar.d in several neighbouring- dbtricM, On Ih^ 
weal coast of Hosa-sh- ^t-shire. an J in sereral of the Hebrides, seem It^ 

lead to the conclusion, rocka, and ceituin Linda of ced aandatonc^ 

belong to the aame | piimitive rocks. We intend ti 

mil emiEDsratiDn of Ih. ih view ia a future Number. 
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nite. It is a common rock, in beds, in some gneiss and mica" 
slate districts ; and frequently, it is distributed very abundantly 
through hills and mountains of elm/slate^ in the form of beds, 
imbedded masses, and veins. It sometimes appears in greywacke 
districts, and great beds of it are observed alternating with red 
9mdstone> 

III. — Geognosticcd Relations of Red Sandst&ne. 

In general all the different kinds of sandstone have been con^ 
fldered as «itirely unconnected with any rf the primitive or 
transition rocks, and strictly confined to the secondary class. This^ 
restriction, however, is not consistent with our present know- 
ledge of the geognostical distribution of this rock, and it is now 
known that some sandstones are connected with rocks, consider- 
ed by authors as members of the transition and primitive classes^ 

Red Sandstone in Beds, 

This rock occurs in beds of very various magnitudesr These 
at their tine of junction with the bounding rocks, shew intermix* 
tures, tranations, and veins or shoots from the upper and lower 
side, and from thdbr extremities. 

Red Sandstone in Imbedded Masses. 

Red sandstone also occasionMly occurs in large imbedded 
masses, tike those of granite in syenite, or of quartz-rdck in 
gneiss, in strata of different kinds. Small veins shoot from the 
sandstone into the bounding rock, and frequently intermixture* 
and transitions are to be observed, with the neighbouring strata* 

Rocks in which Red Sandstone occurs. 

Red sandstone occurs, in imbedded masses and beds,, in gra- 
nite, porphyry, granular foliated limestone, clay-slate, and gneiss. 

5. 

It thus appears that granite, quartz-rock, and red sandstone, 
exhibit the same relations on the great scale, as they do in the 
smaller masses mentioned in the 3d section ; and hence it follows, 
that these rocks are chemical deposites, -and of simultaneou» 
formation widi the various strata in which they are contained* 

hS 
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Art. XXI. — AccouJit of an Improved Hygrometer. By Johk 
Livingstone, M. D. of Canton *. 

HL AVING obser\^ed in the process of making ice, that the 
power of the sulphuric acid was remarkably equable from the 
point of its highest concentration till it had formed ice twelve 
or fifteen times, I wiis^ led to entertain the expectation, that it 
might be found ta act with suiSicient uniformity in a more ad- 
vunced . state of saturation. As the trials which I made were 
highly satisfactory, I shall briefly describe my method of con- 
structing a Hygrometer upon tliis principle. 

In tli^ scales commonly used as a hydrostatic balance, I 
placed a small porcelain dish tliree inches in diameter, ccxitaining 
SI grains of very pure sulphuric acid, of the specific gravity 
1.845, and 29 grains of distilled water. Having exposed it ta 
the greatest degree of artificial moisture, I found that it gained 
60 grains in 24 hours. When it was afterwards placed for one 
night in a platina dish over concentrated sulphuric add, and un- 
der the receiver of the ice machine, its weight was reduced to 50 
grains without exhausting any of tlie air. 

Half a grain made the edge of the scale of this balance de- 
scribe an arch, exceeding an inch both above and below the le^ 
vel. This space I divided into ten equal parts both above and 
below, or the grain into 20 parts, which, multiplied by the 50 
grains, gave me a scale of 1000. 

I have used this instrument, inclosed in a glass cover, but 
sufficiently open below to admit the air freely, for nearly six 
months ; and, from a careful comparison with other hygrometers, 
I am persuaded it is more accurate dian any now in use, though^ 
in its present state, it is less sensible than Kater'^s. 

It has frequently approached in the natural atmosphere, with- 
in a few divisions of the point of greatest humidity, and also 
witliin 143 of that of greatest dryness. Considering this range. 



• We have been favoured with this extract of a letter from Dr Livingstone^ 
by a gentleman who has seen the instrument which it describes. From the same 
i|uarter we are led to expect a detailed account of Dr Livingstonc^s meteorological 
observations in Chioft, which we have reason to believe will prove in the highest 
degree interesting. — £o. 
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however^ as UBnecessarily exten^ve, I have made another with 
£.1 grains of acid and 2.9 of water, and exposed this mixture in 
a omimon flat watch-glass. The scale was only 100, but bj 
means of a Vernier it may be divided into 1000. 

This instrument, which is fully as sensible as Kater^s Hygro- 
meter, pointed to 950 (or the mixture weighed 91 grains) at 
Kacao, on the 7th February 1817, during the prevalence of a 
remarkably thick fog. It continued so till bed-time ; but next 
morning, at seven o'clock, the wind having changed in the 
course <rf the night from S. W. to N. E. it had lost 4g grains, or 
had fallen to 100. This is the most remarkable change I have 
ever witnessed -even in Cliina. 

I could wish to have scales made of glass as flat as possible, 
with a small rim perforated with three holes, to be suspended 
to the beam by means of platina wires, and to have a very light 
glassxx>ver suspended by the same wires, withki a very small 
distance of the rim. To die other end of the beam a moveable 
wdght may be appended to mark the larger divisions; the 
beam may be lengthened to describe any arch of a circle, and 
consequendy the divisions may be as minute as can be wished* 
Dust will thus be excluded, jmd should the objection of spon- 
taneous decomposition be considered to have any weight, or in 
case of exposure to alkaline fumes, the mixture may be renewed 
urith scarcely any trouble. 



Abt.XXII. — On the Temporary Residences of the Greenlanders 
during the Winter Season^ and on t/ie Population of North 
and South Greentatid, By Sir Chaeles Giesecke', Pro- 
fessor of Mineralogy to the Dublin Society, M. W. S. &c. 
Communicated by tlie Author. 

JL HE Greenlanders being a migrating people, transfer Very 
often their abodes for the winter season from one place to ano- 
ther, Their houses are generally built near the shores ou 
small islands, or at the mouths of the firths. They cannot sub- 
sist in the interiw of them, as the sea is frozen there verj*- 
early in the autumn. The following places were inhabited dur-. 
k)K the years from 1810 to 1813. 
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I. Jdlianas-oaaii Diatrict. — In the South of Gre 
that is in the 60di degree, or the most soutlit-rn district of JuU- 
anas-haab, round Cape Farewell, are inhabited, 

1. Alluk, (that is, the soles,) two small islands preBenti 
shape of the soles of the foot. 

2. Kipphigujak, an island to the south of Alluk. 

3. Pj/sursoai; a small bay to the north of Staatenhuck. 

4. Netilngiak, on the continent, eastward from Cape 1 
well, 

5. Nenvortelik, (that is, Bear-land,) an island eastward fram 
Cape FarewelL 

6. Tesscrmint, a. large firth to the north of Cape Farewell; 
formerly inhabited by the old Norwegians. At the mouth of 
■this frith, tJiere are several Greenland houses, sixty-four miles 
Bouth from the colony of Julianas-haab, in the 60th degree. 

7. Kognamiht, to the south of Julianas-haab, on the continent 

8. Innerautalik, an island forty miles soutliward from Julia. 
nas-haab. 

9. AgluUsock, on the continent, thirty miles southward from 
■the colony. 

10. Sardlok, an island sixteen miles southward from the colony, 

11. Omciialik, twelve miles to the south of the colony. 

13- f7/)(fM(M I! iaijjwt, sixteen miles towards the east of the colony. 

14. Itiblik, twenty miles towai'ds the east of the colony. 

At the colony of Julianas-haab, only natives are employed 
in the service of the trade, who live in Greenland houses. 
Between the 61st and 62d degrees are inhabited, 

15. Ikertongoak, an island eight miles towards the vat, <t 
the mouth of the firth called Kakortok- 

16. Narkaak, m the vicinity of the continental ice, twenty 
.miles northward from the colony. 

17. KTimatuluitsanik, an island forty miles northward fifm 
Julianas-haab. 

18. Okaitsermint and Kikerieitsiak, foity-four miles from 
the colony, Here ends the district called Julianas-haab. 
inhabited by 1762 viz. 754 males and 1008 femalei 

II. FuEDERici t extends from the Nm 

Island to the Ice- a degree to the nortli of Fmr 

.dericks-haab. Of t of the district are inbalnted. 
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19L Tamgarntk^ an island thirty-two miles to the aoutti of 
^tiie ooiony. 

80. Kangarsukj a cape of the continent of Greenland. 

SI. NaiHtsaJiky twen^-eight miles southward from the co- 
lony; and, 

9!SL Sioramint^ eight miles to the north of the colony. The 
populaticm of this district comprehends 552 natives, viz. 884 
nudes and S18 females. 

III. FisxEA-KiEB District extends from 68° 58' to 63 ^^ 

83. The inhabitants of the district Fiskemcer have thdr 
houses at the settlement of the Moravian Brethren, called Lkh- 
ief^iUL Their nmnber is 880, viz. 118 males and 168 females. 

IV.— GoDT-HAAB— The district a£ the colony Godt-haab be- 
ffSiB at eSl% and reaches to 64° 58^. 

The following places are inhabited : 

84. Kariast, eight miles southward from the colony. 

85. New-Sierm-Hut, a Moravian settlement, situated be* 
tween the firths of Ameraglik and Baals River. 

86. GodiJuwby the Danish colony in Baals River, and 

87. Sarhkj to the north-east of Baals River.— The popula- 
tion of this district amounts to 489 natives, viz. 186 belonging 
to the Danish misaon, and SGS belon^ng to the Moravian 
mission. The fmner consists of 81 males and 105 females, the 
latter of 183 males and 180 females. 

V. SuKKEE-TOP. The district of >5tiilrircr«^(sugar-loaf) begina 
4U; 64" 58^ and ends at 66" IT. 

In this (Cstrict the following places are inhabited by natives : 
Towards the south of the colony, 

88. Nappasok, an island dtuated forty miles southward from 
4he colony. 

89. The colony SvkTcer4op itself, called Maneisok by the na- 
tives; and 

30. Akpamiuij sixteen miles northward from the colony. 
The population of this- district is 804^ viz. 143 males and 161 
.females. 
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VI^ HoLSTEiNSBURQ District, is the last in South Greenland^ 

31. The district of Hohteinshurg begins at 66° 16' aqil 
ends vnXh 67° 45'. The natives being employed in the whale- 
fishery, ha^e^l their winter-houses round the colony. The 
number of the inhabitants of this district is 196, yiz< 87 malel 
and 109 females. Thus the whole population of South Green- 
land,, the hmits of which are fixed to the Strom Frith in 68°, 
comprehends a number of 358S souls. 

North Greenland commences in latitude 6T 48', and compre- 
hends the following districts : 

1. Egedes-mindes district, extending from 67° 43' to 68** 

. % Christianshaab district, 68° 68° 10' 

5. Jacobshavn district, 68° 69° 40' 

4, Rittenbenks district, 6ff 40' 71° 

6. Omenaks district, 71° 72^ 8' 

6. Upemaviks district, 72° 8' 76° SO' 

The peculation of Nortli Greenland is not entirely ascertain- 
ed, but it does not exceed the number of 3000 souls. The coun- 
try from 67^ to 69° is uninhabited. The first district of North 
Greenland is that of the colony Egedes^minde. The natives be- 
longing to this and the other districts situated round Disko- 
Bay, or Fish-Bay, have thrir houses at the colonies, for the sake 
of the whale-fishery. 

The Greenlanders of OmencHc disfrici are the only natives of 
tbe whole coast who live during winter in the interior of that ex- 
tenave firth, having their supply in catching the seals, by means 
of nets which are set under the ice. 

The most northern distiict is tliat of Upernavik ; it begins at 
72°, and reaches to the remotest north ; but it is only inhabited 
to the 73°. Southwards from Uppemavik is situated 

KangersoieUlak^ an island inhabited by natives. 

At Upernavik^ four or five Greenland famihes have their 
abode. 

At Tessiursdk^ an island in 74° 15', eighty miles norths 
ward from Uperiiy *' family tenninat^ the population of 

this fprlorix countr 
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fctT.'^tXIII. — Narrative (^an Excurxian upon the Island of 
Jan Maytn ; containing nmne Acvotmt ofit-i Appearance and 
Prodti£tkms. By Wim.iam SromisBV junior, F.H.S. E<lin. 
' and M.W-S. Coinmuiikiitcd by the Author •. 

i*l AN Mayex received its name from that of its discoverer, 
I'vho visited this Lslond, Bi'cordiii^ to the Dutch nuthoriticR, in 
■«he jenx 1611*; but as their whale-fishery did not commence 
imtil 1612, it is probable that it was not discoveretl until after 
that periiid. It is ntiiated in tho Greenland Ses, in latitude 
^O* W to 71° 8' 20" N. and longitude T S5' 48" to 8° 44' W. 

On approaching Jan Mayen, tlie first object which strikes the 
ftttentiou, when the atmosphere is clear, is Becreiibcrg-f. This 
mountain rears its icy summit to the height of 6870 teet above 
' the level nf the sea, and frequently appears aliove the clouds. It 
is seated on a hasc which is of itself mountainous. The general 
appearance of the lanti strikingly resembles that of the coast of 
Spitzbergen, Imtli in colour and character. As at Spitsbergen, 
your approach to it seems amazingly tardy. At the distance of 
ten or fifteen miles, a stranger would siipjwse himself with- 
in half a ieag\ie ol'the rocks. This deception arises partly from 
the great elevation of the sea-coast, and partly from the strong 
contrast of hglit and shade, produced by the blackness of tlie 
rocks and the whiteness of the snow, with which the lBn<l is in a 
great measure covered. At this time (August the 4th), all tlie 
high lands v^re covered with snow and ice ; and the low lands, 
in those deep cavities where large beds of snow had been col- 
lected, still retained part of tlieir winter covering, down to the 
very margin of the sea. 

Between the Capes North-east and South-east, three remark- 
able icebergs appear. They occupy three hollows in the cliff, 
vhich is almost perpendicular, extending from the Iwseof Beer- 
cnberg to the water's edge. Their perpendicular heighl, ascer- 
tained geometrically, appeared to be aiwut 1284 feet. These 
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12S Mr Scoresby's Excursion to Jan Mayen''s Island. 
icebergs differetl in appearance from any tiling of the ki 
had before seen. They appearetl rough on the surface, were of 
a greenish-grey colour, and presented altogether the appearance 
of immense cataracts, which seemed as tf, when iu the act <^ 
tumbhng from the summit of the mountainous coast, they had 
been suddenly arrested in their progress, and congealal on the 
stpot by the power of an intense frost. Like cataracts, thar 
prominent colour was variegated by snow-white patches resem- 
bling foam ; they seemed to follow in a great measure the fi- 
gure of the rocks over which tliey lay, and were marked with 
curvilinear strite, running from the summit to the foot of the 
icebergs. As in cataracts, also, the jetty points of llie most pro- 
jnincnt rocks were here and there seen peeping through tbrir 
surfaces. 

I left my ship (the Esk) at three quarters past 1 in the 
tnoming, accompanied by Captains Bennet and Jackson, whose 
ships were close by us at tlie time, and landed at half-past %, 
on a beach covered with coarse greenish-black sand, whereon 
there was a considerable surf. This was the first place from 
North-east Cape, four leagues distant, where the coast seemed, 
at a distance, to be at all acccsahle. Great-wood-bay, of the 
Dutch, was immediately era our left (to the westward), separated 
by a rocky islet ; on our right. South-east Cape was at the dis- 
tance of five miles. The beach was sandy through an ixtent of 
two or three miles in length, and about a furlong in breadth. 
It was strewed throughout with logs of drift wood, some of 
which seemed to be tolerably good timber, others were mucji 
bruised, and a litde worm-eaten. One log I observed had been 
squared, and was marked with the letter G. 

I had not advanced many paces before I oljserved agns of a vol- 
cano. The sand (iron-sand) was coarse, black, or reddish-brown, 
mixed with greenish-coloured crystals of augite. Theopaqueparts 
erf" this sand were very ponderous and strongly magnetic. When 
separated by die magnet, they strikingly resembled cannon gun- 
powder, both in colour and in the form of the grains. The beach, 
after a few feet of ris- —'''iced by a vast bed of tliis sand, which 
was thro^vn up apj ' t waves, condnued level to the 

margin of the chff *his place at the distance of 

about a quarter of led only occasionally to ' 
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I leen coveretl hy the sea to that extent, Coarse pebbles, and 
lenvards large masses of lava, were seen at a little distance 
1 the sea ; blocks of burnt clay, and large mosses of red 
ilaj, partly baked, but still in a friable state, occurred about the 
Blltese and sides of the cliff; and numerous pointed or angular 
xks of the floetz-trap formation, in tlie form of hillocks, were 
1 projecting through the sand. These rocks, when broken, 
jfppeared of a bluish-grey, or blackish-grey colour. Some of 
the most compact contdned numerous greenish crystals of au^te 
imbedded in them ; others, which were porous, but vei-y hard, 
contained fewer and smaller crystals than the former. This lat- 
ter seems to me to be tlie same kind of rock as the celebrated 
Cerman millstone rock. 
L, After leaving the sea shore, where a few common pebbles, 
Bich as quartz, porphyry, indurated clay of various colours, 
ravel, sand, and other alluvial substances, together with the 
3etz-trap rocks, were seen, I perceived no other minerals but 
Bttich as bore indubitable marks of recent volcanic action*. 
llSeeing a steep and peculiar looking mount close by, from which 
; profusion of cinders, earth-slag, burnt clay, scoriae, Sjc 
Baound us, seemed to have been projected, we hastened to climb 
' its loose and rugged sides. The steepness of tlie hill, and the 
looseness of the materials of which its surface was composed, 
made this ascent a most fatiguing undertaking. We sometimes 
■lid backwards several paces, by reason of llie nodules of lava 
L.toUing away from under our feet. We met with no minerals in 
l-eor progress but those of the class of lavas, wliicb in many 
|daces rung beneath our steps like a number of empty metallic 
Teasels. 

About the base of tlie volcanic mount, we met with vast 

bUocks of a ponderous rock, of a bluish-black colour, containing 

oaerous green-coloured crystalline or vitreous substances (the 

ivine of mineralo^sts) ; about the middle, scoriie, cinders, and 

earth-slag, liaving altogelher a brownish-black appearance, to. 

gedier with large lumps of burnt clay, lay in great abundance; 

towards the top, masses of half-baked red clay of a friable texture, 

mt^ning semi vitrified and crystallized substances, occur red ; and 
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IS* Mr Scoresby's Excursion to Jan MayaCs Island. 
at the summit, prodigious blix-k^ ol' the ^me. ranged tJong 
soutliern margin, gave die mouiiuiti a castellated furm of oo hiii(tU 
magniCcencf. lieyuud these rocks of red day on the top of the 
mountain, we Iieheid tile crater, fomiiug a batiin of five or ux 
hundred feet in depUi, and six or seveai liuniiicd yards in dia- 
meter. It f«emcd |x;rfcctly circular at the tip, and sloped oil 
the ^des witJi a, similar stcc;>iiess iis the cx^eiior of the niouQ- 
tain, so that the descent was by no means difficult or hazardous. 
The bottom of the crater was tilled with alluvial depositions, 
to such a Iieight that it presented a horizontal flat, of an ellipti- 
cal fonn, measuring about 400 feet by 240. A subterranean 
cavern was here seen penetrating tlie side of ihe crater, from 
which issued a spring of water, which, aftei' running a lihurt 
distance towards the Routli, disappeared in the sand. 

The Hummit of tJiis volcanic mountain, whicli was from 1000 

to 1500 leet in elevation, afforded a view interesting and grand.. 

To the nortJi appeared Beerenberg, now first dislJncdy seen 

free from clouds, rising in lu^estic importance by a eiteep and 

' increasing slope from the very verge of the sea on the south, to 

! tile hdgbt, apparently, of the highest clouds. At Ihe foot of the 
mount on the south-eastern side, near a stupendous accumula. 
tion of lava bearing the catsteliated furm, was anotlier basin or 
crater of a. volcano, of smaller dimensions than the one already 
described, situated on a level very little above tliat of the sea. 
Towards the nortli-west a lliick fog obscured the prospect, 
trhich, as it advanced with majestic grandeur towards us, gra- 
dually drew the curtain over the distant scenery, until r.t length 
the nearest mountains were wrapped in impenetrable gloom; 
at the same lime, the atmosphere of above half the hemisphere 
lying towards the soudi, east, and west, was altogether free froia 
obscurity, and the sun shone with resplendent blaze. On tlie 
west the whole of the eastern shore of llie i^and was distincdy 
seen to the soulJi-wesiem jwint, where it abruptly terminates; 

. and a rot-k lying at a distance from the shore, exhibited a re^ 
semblance bo strikingly like that of a ship under sail, that it 
called forth from the sai'"r!i the frequent exclamation of " a 
ship" or " a wiil." "''e interest excited by the vol- 

cano, on tlie ritlife > it we long admired the sulk 

' of the proapQ eerenberg sun! 
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Lsbjecl into insigiiilirance. A solid mass of ice capped its sum- 
flit, and an almost uninterrupted stratum of the sianc extended 
the water's edge, about a league to tlie eastward of us. The 
ickness of the rocks, the tlL-liuate greenness of the ice, and the 
lateness of the snow, fbraied a contrast at once bold, delicate, 
and beautiful. In tlie valleys, the snow presented a eiirfafe 
jRire and unbn^en ; on the sides of the hills the naked rocks 
jmtruded their black points through the surface of the snow; 
and on the peaks of the loftier mountains, ice and snow hnrnio 
■uzed tf^ther, and appeared to be firm and indisstduble as the 
xocks tliemselves. 

The colour of the cliffs near where we landed, was hpownish- 
lilack, purplish-blaek, greenish-black, yellowish-brown, reddish- 
brown, or ferruginous red. The brownish-black consisted part^ 
ly of scnl and (wutly of rocks of iron clay ; the greenisli-bluek of 
^ the same, with an admixture of yellow clay; the yellowish- 
3 of indurated or half-baked yellow-clay, and the reddish- 
t'trown of baked, friable, or burnt red clay. 

A rocky hill, with a precijiitons side towards the south-west, 
appearing at a little distance to the westward of me, I de- 
Handed from the mouth of the crater, and proceeded towards it 
with the expectation of finding some primitive or at least unal- 
tered rocks ; in this, however, I was disapfxtinted. Though I 
visited tlie foot of the prenpice as well aa the top, (which was 
probably two or three hundred feet high,) I found that it uiu- 
fbrmly tonasted of a friable yellow clay, containing many cry- 
(tals and grains of olivine and augite. On the top it was soft 
and marly, but harder and more ponderous below. Between 
diis preupiee and the sea, the beach exhibited numerous hillocks 
I of floetz-trap rock. 

^■4 A (Mece of ironstone, which appeared to have been smelted 
^■^ the fumai-e oi' nature, and converted into iron, was found near 
^Hfae volcanic mount ; it was laid aside by our paity as we ascend- 
^^n, but unturtunately left behind us wlien wc quitted the 

^^^ When we landed, we could not perceive tlie least sign of ve- 
getation on any part of tlic biach or neighbouring land ; but, on 
ascending the sides of the volcano, we saw several plants in 
fl ower, Bpecunens of each of which I collected ; and, on my ra- 
il to the tliip, had them placed iji a bos. of i;axl,\\ ftfti aeiA. 
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1S6 Mr Scoresbj'a Etntriion to Jan Mai/criA Island. 
Among them we recognised the Ruraex digynus, SaxifragR 
tricuspidata, Arenaria peploidea (not very certain), Silene acau- 
Us, and Dralw vema. The uther spwamens we were not able to 
make out ; and, belbrc our arrival at home, they were so dis- 
figured, that they defied the skill of the botanist to ascertain 
their genus. 

Near the sea shore, the burrows of blue foxes were seen in di£. 
ferent places, and traces of their feet upon the beach below highr 
water mark. The foot-marks of bears, and probably of rein- 
deer, also were perceptible. The birds were neither so nume- 
rous, nor appeared in such variety, as I had anticipated. We, 
however, saw burgomasters, fulmars, looms, sea-parrots, sea- 
swaJlows*, &c. 

As the icebergs already described suggested the idea of fro- 
zen cataracts, a poetic imagination woidd, in the hollow metal- 
lic sound of the earth beneath our feet, as we climbed the volca- 
nic mount, have eoncMved the cavern of Vulcan ; and, in the 
iron manufactured in the bowels of the earth, the fabrication of 
the same deity, for the use of his parent Jove. 

We returned to our ships at six in the morning, when, the 
weather being clear, I took bearings of the most remarkable 
parts of the coast, together with several altitudes of the sun, for 
ascertaining the longitude bv the chronometer. 

A fishing party whom I sent out proving unsuccessful in the 
offing, approached the shore, about two miles to the eastward of 
the place we visited ; where, though the surf was considerate, 
and the strand very contracted, they succeeded in effecting a 
landing. They observed much drift wooil, a boat's oar, and 
some other pieces of wrought wood, scattered along the shore. 
Every mineral they noticed bore the marks of volcanic action. 
Near some large fissures which here and there occurred in the 
rocky precipitous cliff, vast heaps of lava appeared, which seem- 
ed to have been poured out of these chinks in the rocks. Cin- 
ders, earth slag, arenaceous ironstone, and various descriptions 
of volcanic rocks, covered the l)cach, and so much of the cli ff >» 
they had leisure to J^^^| 

Whttby, 6th ^^H 

■ Thii was a beaut tescmbting a swullinv ; it lud Mff^^ 

wing* and Uil, wiih red 
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Abt, XXIV. — Nolke reapeci'mg (he Journey to the ^tmrcea 
ofihe Jumna and the Ganges, by J. B. Frascr, Esq. Com- 
municated by William Feasee Tytlek, Esq. 

Xn the year 1815, Mr James Baillie Traser explored a portion 
of that unknown and interesting region, wliich lies in the bosom 
of the Himalaya Mountains, and g^vea birth to several of the 
greatest rivers in India. 

Mr Fraser proceeded from Delhi to Nahn, aid from thence 
through the districts of Sirmoor, Joobul and Uischur to the 
Sutledge. Returning to tlie banks of the Jumna, lie penetrated 
to the very sources of that river, and viewed it collecting fro i 
nutneruus small streams formed by the melting of the snow. 
From Jumnatree he crossed the snowy range to the Baghiru. 
tee, the greatest and most sacrcil branch of the Ganges, and, 
following up the course of this river, he reached Gangootree. 
Mr Fraser's obsen'ations made at this spot, beyond which he 
ibund it impracticable to penetrate, tend to conlirm the prevailing 
belief of the Hindus, and the accoimts of the ancient Shasters, 
that this magnificent river, equally an object of veneration, and' 
ft source of fertihty, plenty, and opulence to Hindostan, risea 
iritbin five miles due east of Gangootree ; and that the Ganges 
finds its origin in a vast bason of snow, confined within tlie five 
nughty peaks of Roodroo Himala. This mountain, reckoned 
the loftiest and largest of the snowy range in tliis quarter, and 
.probably yielding to none in the whole Himalaya range, is sup- 
posed to be the throne or residence uf Mahodeo. It has 
five principal peaks called Roodroo Himala, Burrumpoore, 
Bissempoore, Oodgurreekanta, and Sooryarounee, These funu 
a senucircular hollow of a very considerable extent, filled nitb 
eternal snow ; from the gradual dissolution of which, the priit- 
b iigial part of the stream \ti generated. 

1^ Mr Fraser's journal embraces a full account of the very an- 

Bjgular state of society which is foimd among the inhabitants of 

these lofty regions, who, while in some particulars, they sink 

under the level of the most barbarous nations hitherto known 

ta tUjr ore ia others, parUcularly in the perfection to which th«Y 
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128 Mr P'ra-siT's Jounify to the sources ofiht Gangti. 
have carried the art of agriculiiiri.", not inferior to thi 
civilized nations of Europe. 

The Natural History of this new re^on furnishes to Mr Fra- 

ser an ample field of inquiry, and his descriptions of anioial and 

vegetable nature, are curious and interesting. Ackniiwl edging 

with regret his own imix'rt'ect utquaintance with the science of 

I MineraloBiy, he has, notwithstandini;, made every exertiort In 

<^ntribute even to this department of knowledge, by coUecl- 

' ing spetimens of all the different rocks as they occurred, aiid 

marking on the spot their characters. Sic. Tliese specimens 

I have been transmitted to the Geolof^cal Stxiety of London. 

The Geographical observations which Mr Fraser made in the 
course of liis journey, are condensed into a separate memoir. 
These formed a leading object of his attention. Ha\'ing carried 
with him a theodolite, ]>erauibulator, and other instruments, a 
I Burvey, as accurate as the nature of the oiuntry and state of 
the atmosphere would admit, has been made oi this region, 
bitherto a blank in the Geography of Hindosian. 

Mr Fraser's Map, which is laid down on the scale of four 
miles to an inch, is divided into two portions. The first ex- 
tends from the latitude of Hurdwar to that of Seran on the 
Sutledge, giving a survey, made from trigonometrical observa- 
I tions, of the districts of Gurwhal, Surmore, Joobul, JJuIsura, 
Rewaeen, and part of Bisehur, with the course of tlie Sutledge, 
' Jumna, and Baghirutee branch of the Ganges. 

The second portion comprehends the course of the Sutlodge 
north of Seran, willi that of tlie Singkechoo or Eekung, the 
principal branch of the Indus. The whole of this portion of 
the map is laid down on the authority of native merchants, 
the^ princi}ial pmnts are the situations where fairs 
different seasons for tlie purchase of shawl-wool, a mont 
, whioli is possessed by the Government of Lodach. 

It is much to be regretted that Mr Fraser was not possessed' 
I of instruments, for ascertaining the altitude which he reached, 
in crossing the snowy range. The British Canip from which 
he set out on tliis ey '' ■ \ afforded neither a barometer nor 
ihennometer. Jud r, from his ascent above the 

^ region of coiigelatic by Mr Colebrooke, he gii 

tulcrable data for 1 st position he attainec^ 
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5fr Prascr's Journty to the Sourcts of the Ganges. 189 
•bout 17,000 feet. Here llie cold in tlic iiiidtlleof July was in- 
to the niopt paiiii'iil degree. Imniediate sleep attended 
very cessation of motion ; nnd respiration became bo ditficult 
painfully to oppress and dehilitute his whole party. From 
this hi^iest position, Biinderj«xwh (the Jumnatrce of Webb and 
Cotebrooke) was distant in a direct line about two and a half 
rales and Somnieroo-piirbut, another mighly pinnacle of the 
range, about one mile. Mr Fraser estimates Bunderpooch, the 
highest of the two, at about 4000 feet above his position, theret 
by assigning to it an elevation less than that of Mr Cotebrooke 
ly abinit 4000 feet. 

Mr Fraser found that portion of the Himalaya range lying 
between the Baghirutec and the valley of Nepaul to include the 
leftiest peaks; the mouiituins declining in height Itoth to the 
north-west and south-east ; and his general opinion is, that the 
highest of the Himalaya mountains range from 18,000 to SS.OOO, 
« al the utmost 2^,000 feet above tlie level of tlie sea. His ob- 
EtrrattoDS coincide with those of Mr Moorcroft, in refuting the 
idea suggested by Humboldt, that a loftier ridge may yet exist 
tt the aide of Tibet. The Caillas ridge, lying on the north of 
Himalaya, as described by Moorcroft and Hearsing, evidenl>- 
^Consists of hills of far inferior altitude to those seen from the 
Bengal ^de. 

Twenty-five drawings on a very large scale, executed by M* 
Fraser from his own sketches, taken, and many of them colour- 
«f, OH the spot, accompany the journal : These even, as, 
worits of art, possess very distinguished merit; but when we 
nmsider them as exhibiting the magnificent features of an alpine 
country on a scale far exceeding any tiling known to European 
ej'PB, and as bearing upon them that air of originality and fideli- 
tv, which, in the opinion of the ablest judges, so eminently 
characterizes them, they acquire a higher character, and must 
•dd greatly to the value of the work. 
Very copious extracts from Mr Fraser's journal, were lately 
at the Royal Society of Edinburgh, and from the high, 
ree of interest whicli they excited, wc wait with much im . 
for the publication of the whole win'k, 
. xp. I. jrxR 181!). I 
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Jyrshire, and <^ Glenslraiitfarrar. By Professor J amh 
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At is well known, that the most considerable mine of 
Icatl in any country, '\a that of limrodalc in Cuniberlaiid, whkh 
fafts supplied the market for a long sciies of years with the pu> 
zest and most esteemed kinds of this aseful mineral. Unfortu- 
nately, however, that mine has of late years decreased very 
much in productiveness, and, we are told, at present affords but 
very inconsiderable returns. This circumstance naturally leads 
us to inquire, if there are any other mines of this mineral m 
Great Britain, which are likely to supply the place of that of 
Borrodale. The mine near New Cumnock, in Ayrshire, and 
that lately opened in Inverness-shire, hare afforded conadera- 
hle quantities of grapliitc ; and tliese, if extensively and regu- 
larly worked, promise an abundant supply. With the view of 
directing the attention of mineralogists to the geognoatical distii- 
bution of plumbago, and of encouraging the more extenave work- 
ing of the graphite mines <rf Scotland, we sliall now give a very 
short description of the mines of Borrodale, of Ayrshire, snd of 
Glenstrathfarrar. 

I. — BoHbODale Black-Lead Mine. 
The principal rock of this ^strict ia cky-slate, which conlaint 
beds of felspar-porphyry, bomstone-porphyry, and of vaiiou* 
trap-rocks. The graphite is contained in one of the bed) rf 
trap, which is partly greenstone, partly amygdaloid. The amyg' 
daloid is slaty, and frequently contains agates ; in this re^KCt 
i^^reeing with similar rocks found in trap districts. The gra- 
phite occurs inclosed in the trap, in tiie form of imbedded 
masses and beds, which arc occasionally of considerable nuigtt' 
tude. The beds are very variable in thicknesa, aod are fre- 
qucot^ cut off and interrupted hy rents or fissures, called by 
the aunerg Dykex. '^' -irmcipal bed or mass of graphite, ia it 
present lost ; ant ranee is owing, not to die sntlQ 

veins of calcaret avei-se the trap, but 

the fissures or dii 
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II. Black-Lead Mine near New Cumnock, Aybshirs. 

This mine is situated about four miles from New Cumnock^ 
in Ayrshire. All the strata of the district belong to that coal 
formation which occupies so great a tract of this division of Scot- 
land. The rocks are dis|)osed in strata and beds, and agree in 
"their general arrangement and (connections with the other rocka 
of the secondary class. The strata which have been cut through 
in prosecuting the mining operations, and those which arc natu- 
t^y exposed in the neighbourhood, are the following, begin-' 
Z3ing with the uppermost, or that immediately under the soil. 

1. Sandstone: 6. CxAwnmar gkmcc-^oai 

8. Slate-clay. andgraphitr. 

8. Greenstone, with graphite. 7. Greenstone. 

i. Slatef lay. 6. Flinty-slate; 

£. Greenstone. 9. Sandstone. 

We shall now describe them in the above order; 

TWs rock is principally composed of concretions of greyish- 
white quartz, wkh a few scales of mica, and these are rather 
loosely aggregated. In some pal^s of the bed,' the sandstone is 
(fiaposed in globular ^d spherical distinct coneretiofls, resem- 
teng those ^ dbsd!hre in beds of greenstone and other trap-i^ocka.- 

2. — Slatt-ctay^ 
Immediately below the sandstone is a bed of date-clay, from 
teft to twelve feet thick. This clay, in some parts of the bed, 
Mipears pasang into a mineral, whidh some' minei'alogists name 
ffinty-slate x others, basaltic homstone, or jasper, and which txp^ 
pests to liave som^ relation to compact felspar. 

8. — Grtenstone. 
liie slate-clay rests upon a bed of greenstone, which is dis^ 
posed in g:lobular distinct concretions, tt contains imbedded 
portidns of graphite, which are often so interriiixed, and im« 
pr^jnated vdth the greenstone^ as to prove their Cotemporaneous 
formation. 

The bed of greenstone is succeeded by one of slate-clay^ 
about twelve feet thick, which in some places passes into th« 
jaspefy or felspar I'ock. 

I 2 
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5. — GreenMone. 

Immediately under die slate-ciay is another bed of 
atone, varying tiom three to ten inches in thickness. 
6. — Graphite and Glance-Coal. 

The bed of greenstone we have just described, rests on tKs 
the moat remarkable bed of the whole mine. It is from lliree to 
six feet thick, and is composed of graphileand colli lu nar glancc- 
coa!. The graphite or black-lead is either compact, scaly, or 
columnar ; the glanee-coal is disposed in columnar dtstioct 
concretions, which are ananged in rows like pUlars of basalt. 
Both substances are mutually intermixed', the graphite bang 
frequently imbedded in the coal, and the coal included in the 
graphite. In diluent parts of tliis highly curions bed, por- 
tions of greenstone are met with. These are sMnelimes pure, 
or tliey are miermixed with the coal or graphite, or with both ; 
and these substances are so connected together, an to evince 
B Kmultaneous crj'stallization, 

7. — Greenstone. 

The bed of graphite and glance-cool rests upon a laj 
greenstone. 

%.— Flinty-Slate. 

Tlie greenstone rests on a bed from ten to fourteen feet tliick 
of the hard rock already mentioned, and wliieb has been reti- 
red to flinty-slate. 

9. Sandstone. 

The lowest bed of the series, and that immediately undt 
preceding, ia a sandstone, agreeing witli No. 1. in conusteiM^, 
stnicture, and ingredients. 

The graphite in this iiiine varies more in quality than tliitt 
*if Bori'odale; and. on the whole, it is to be con»dercd asof 
inferior value. But the quantity ia so considerable, and the 
average quality so good, as to authorise more exten^ve work- 
ings in this district, '^"'' minute and more accurate aurveyi fS 
other jjarts of Ayrshire, where it is known or suspected to exist. 

III. BlACK-Ij(.A1i MjNE of GLENSTBATHFARftAK. 

This lately opeo "* ' ck-lead, wMcli is about Iwenly-tW^ 

miles from Ueauli shire, is situated in the- 

BKmtic and pictur I'airar. The prevailing ; 
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the glen, as far up as we examined it, is gneiss^ whieli is every 
"where stratified, and varies in colour from red to grey and white. 
The strata range from north-east to south-west, dip to the east 
mider various angles, and are frequently very tortuous in their 
direction. The gneiss is traversed by veins of granite, and also 
of quartz, and beds of these rocks arc to be observed altemat- 
ing with it The most frequent imbedded mineral is precious 
garnet. Micctslctte, which in other parts of Scotland is so 
ttbnndont, occiu^ here in comparatively small quantity, and is 
to be conffldered as subordinate to the gneiss. Quartz-rock is 
more frequent than the inica-slate, but like it occurs in beds 
subordinate to the gneiss. All the varieties of this rock contain 
scailes of mica, and sometimes in such quantity, that they pass 
into mica-slate. 

The ixx;k in which the graphite is situated is gneiss, and im- 
mediately beside the workings, the strata nm north-east ,and 
SDuth-west, and dip under an angle of 80° to the west The 
gn^ss in some parts is very micaceous, and is intersected by small 
vdns of red granite. The graphite is not in veins or in regular 
beds, but in irregular masses imbedded in the gneiss. The first 
mass is about three feet thick where broadest, and several yards in 
(sctent It is not throughout pure graphite, but is much mixed 
with gneiss, and we observed not only apparent fragments of 
gneiss, but also the different ingredients of the rock, viz. 
felspar, quartz and mica, disseminated through it. Fro*- 
cious garnet, which occurs so often in the gneiss, is also very 
abundantty disseminated through the graphite, a circumstajice 
which materially deteriorates it The second mass is nine inches 
wide ; and a dmrd mass is about the same dimensions. Besides 
these masses, we observed others in di£Perent parts of the gneiss 
strata, and we were told that others of considerable magnitude 
had been discovered, even at the summit of the neighbouring 
mouBtuns. 

The graphite is scaly, and sometimes undulating curved 
IbKated, and occasionally runs into compact. Some of the 
masses we saw were of good quality^ 

Tliis mine was discovered by accident in the year 1816, and the 
proprietor, Fraser of Lovat, immediately determined on its bein^r^ 
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mined. The working is carried on by ten or twelve men,' vA 
18 entirely at the day, the miners not having sunk rs^xe than » 
few yards from the surface. The quantity hitherto raised baflk 
been inconsiderable ; last year, for instance, the quantity sent U^ 
the London market did not exceed five tons. This was soliL 
at the rate of L. 93 per ton, thus affording a great profit to ib&m 
proprietor, as the average expence ot* mining and trajisport di(S^ 
not exceed L. 13 a ton. 

A road is now cutting from the mine to the high road^ which^^ 
when finished, will enable the proprietor \o work tfais valuaUij 
repository of black-lead in a more ei^tendve mamw than i^^ 
4c»ie at present 

We have little doubt that graphite will be detected in GleiW- 
fitrathfarrar, in much larger masses than those we have already 
described, and that ere long, if the mining is carried on with 
judgment and activity, this part of Scotland will afford a ccm* 
fiderable supply of tliis mineral. 

Art. XXVI.— Oi» tlic Temperature of Air and ^ Water in 
ilie Coal Mines of Great Britain^ particularly in those wMdk 
are of (he greatest depth*. By Robei^t Bald, F.R.S-1E, 
M.G.S. and M. W. S. Communicated by the Author, 

JL HE increase of temperature in coal mines, is a fact fiu^iliat 
to every person who has had occasion to frequent them. The 
instant a dip-pit is connected with a rise-pit by a mine, a strcmg 
circulation of air like wind commences. If the air at the suTf 
ftce is at the freezing point, it descends tlie dip or deepest pit, 
freezes all the water upon the sides of the pit, and even forma 
icicles upon the roof of the coal within the mine ; but the same 
air, in its passage through the mines to the rise-pit, which ia 
generally of less depth, has its temperature greatly increased, 
and issues from the pit moutli in the form of a dense misty 

* This article is a biief abcttract of a paper which wac read before the Royal 
Soriety of Edinburgh* on the 5th April 1819. 
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Jarrcyw CoUicry. — County of Durham. 

Air at surface, 49 J* 

Water at the depth of 88^ feet from the surface, , ^ . 68* 

Air at same depth, , ,.. 70* 

Air at the pit bottom, 64* 

Difference betwixt the average temperature of water at the 

surface 49°, and water at the depth of 882 feet, ....... 19* 

The engine pit of Jarrow is the deepest perpendicuhu: shaft 
in Great Britain, bdng 900 feet to the foot of the pumps. 

Killingworth CoMery. — County of Northumberland. 

Air at the surface, 49 

Air at the bottom of the pit, the depth being 790 feet, SI* 

Air at the depth of 900 feet from the surface, after having 

traversed \\ mile from the bottom of the downcast pit, 70P 
Water at the most distant forehead or mine, and at th^ 

great depth of 1200 feet from the surface, . ...... , 74* 

Air at the same depth, ... 7T 

Differ^nc^ betwixt the average temperature of water i^t the 

surface 49°, and water at the depth of 1200 feet, 28? 

This mine is the deepest coal mine in Great Britain from 
the surface, although Jarrow is the deepest perpendicular 
shaft ; in this mine the temperature of distilled water at 

the boiling point was. 213' 

Temperature of same water at the surface, ..••—. 210J* 

Prlnce's-end Pit^ near Tipton, St^ordshirc. 

Water at the bottom of the engine pit, above 400 feet deep, 473* 
Air in the mines, 60" 

It has been found from experience, that the deeper we perfo- 
rate the strata, they become drier, and in maiiy instances no y^ater 
is to be found, so that the roads through the mines require to be 
•watered in order to prevent the horse-drivers from being annoyed 
by the dust ; and there is reaspn to believe, that the high tempe- 
raturc5 of the air in PrinceVend pit, was occasioned by the decoxn- 
position of pyrites the rubbish of the coal, wliich fre- 

quently produces { ement combustion. The in- 

^ t-reaso of fcinpt rat the preceding experiments*. 
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to have its origin in a constant natural ii^temal heat in 
~^:fae |diyfflcal constitution of the earth. 

It has been asserted by those who have considered the tern- 
;paature ci mines, that the heat found there arises from the 
^vrorkmen, and from the lights and horses employed in tlie mines, 
rrhese causes, however, cannot produce more than a degree or two 
^ temperature, as the air is necessarily kept in constant cir- 
culation for the safety of the workmen. 

Others have asserted, that the increased temperature arises 
£om the decomposition of pyrites, which abounds in coal and the 
aooompanying strata, and that this is the cause of the high tern- 
^perature of hot springs. This opinion, however, docs not 
seem to be well founded. Although in the very extensive coal 
nmies of Great Britain, pyrites abounds in great quantities, yet 
in no instance was pyrites ever found decomposed in situ^ al- 
though the coal abounds with water, and gives out carbonic 
acid gas and carburettod hydrogen, but never atmospheric air, 
and the p3nrites only decomposes when exposed to the action of 
oxygen. Had pyrites been liable to decompose in sltUy the 
greater part of the coal-fields in the world would have been de- 
stroyed fay spontaneous ignition ; but this spontaneous ignitiom 
only lakes place in coal mines where the pyrites is thrown iji- 
to the waste, and exposed to tlie action oi atmospheiic air, and 
die moisture of the strata. If pyrites is the cause of the high 
tonperature of hot springs, these springs would vary continually, 
both in temperature and composition, according to the extent 
of surface exposed to the decomposing action. 

The celebrated traveller M. Humboldt has stated, that the 
temperature of the silver mine of Valenciana in New Spain, is 
11® above the mean temperature of Jamaica and Pondicherry ; 
and that this temperature is not owing to the miners and thei^ 
fights, but to " local and geological causes.*'' He also remarks, 
that the health of the miners is greatly injured by working in a 
temperature which ranges from 71*^ to 80^ Fahrenheit. Many 
of the miners in Great Britain, however, are daily exposed to « 
tl&mperature within that range, namely, from 70® to 77®. 

£piNBUBGii(, Jbril 1819. 
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Art. XXVII. — 1. Secondary Greenstone and Wacke not tf 
Volcanic Origin, — 2. Veifis which connect Mineral Beds io^ 
geihevy not confined to Trap^rocka. — 8. Trap Veine (Whin-* 
dikes) probably of cotemporaneous Formation with the trapm 
rocks which they traverse. By Profesaor Jameson. Conw 
municated by the Author. 

I. — Secondaby Greenstone and Wackk not volcanic. 

V OLCANISTS miuntain, that greenstone (wMnskme) is a 
subterranean lava, which has been projected, in a state of igiie» 
ous fusion, from the interior of tlie earth, amongst previously ex» 
isting strata ; while the Neptunists are of opinion, that greenstone 
and all other trap-rocks have been formed at the same time, ium} 
in the same manner, as the strata with which they are associated* 
^ence, according to the one hypothesis, all rocks found in con- 
tact with greenstone are more or less altered by the heat whidi 
must have flowed from it whilst in a state c^ fusion, so that 
sandstone becomes highly indurated and clay is converted into 
jasper ; but, on the other view, th^ greenstones are said to es» 
hibit precisely the same general relaticms as are observable in 
sandstone, slate-clay, and other similar rocks, which are sup* 
posed by the Plutonists to hay^ bej^n formed by depositiQD 
from water, 

Lothian Street Quarry^ Edinburgh, 

It frequently happens, that we have opportunities in this 
neighbourhood of trying the tr.utli of these opinions by an 
isippeal to facts. Very lately in an extensive quarry open> 
^ in Lothian Street, in the course of the building operaticxis on 
the south-east side of that street, a fine section was made of thft 
rocks of the coal-field, in which the appearances proved the faL 
lacy of the volcanic hypothesis of the formation of secondary 
greenstone, but were favourable to the opinion of the Neptu- 
nists. We shall now give such a description of this quarry, as 
will enable our rat * '^nly to form a distinct conception 

of the various alteri tions of the strata which were 

cut through, but r w the facts bear on the two 
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hypotheses. The quarry from A to B is about four yards deep. 
The strata dip to the east under angles varying from 15^ to 
SQ^, and are perfectly regular and parallel throughout their 
^whole course. The beds and strata are of greenstone^ wacke^ 
4ikxtehclay^ and quartzy sandstone^ which mutually pass into 
cadi other, and thus form a perfect, whole, the series not being 
interrupted by any foreign beds or veins. The most important 
cf these rocks is the Greenstone, which exhibits the following 
characters. Its colour is bluish-green, very imperfectly crystal- 
lized, with imbedded crystals of augite, so that it is sometimes 
porphyntic It is traversed by small veins filled with calcare* 
0128 spar, quartz, and heavy spar. Some varieties of it, from 
the earthy aspect of the mass, and its containing cotemporane- 
ous angular and roundish portions of harder greenstone, appear 
paanng into trap-tufP. There are two beds of this rock in the 
quarry, an upper and a lower. The upper bed is two feet and 
a half thick, and presences the same thickness throughout the 
whole quarry, and is, in every respect, equaUy regular with the 
beds of sandstone and slate-clay. In soaaae parts, the bed is 
more highly crystallized towards the middle than on the lower 
and upper lades. On the Iffing or under side, it passes into a 
very distinct and beautifully marked variety of grejdsh-green 
coloured Wacke, which is about five inches thick, £/, Fig. 2, 
Plate III* This wacke graduaUy passes into a reddish-brown 
clay, about »x inches thick, wliich, in its lower part, is slate^ 
day, i. Fig. 2. 

Qn the hanging or upper side of this bed of greenstone, 
there b a bed of quartzy sandstone ten inches thick, c. Fig. S,, 
which in some parts has a splintery fracture, glistening vitreous 
lustre, and considerable translucency, and this is one of the va* . 
lifrties named Indurated Sandstone by the Plutonists, Interposr 
ed between this sandstone and the greenstone, there is a thin 
seam or layer of greenish-grey coloured slate-clay; over tliia 
bed of quartzy sandstone is a bed of gi'eenish grey-coloured 
slate^day, about nine inches thick, d, Fig. 2. ; tliis has 
resting upon it a bed of quartzy sandstone, in many parts 
equally hard with that which is nearest to the greenstone. 
Over these are alternations of beds of slate-clay and quartzy 
sandstone, in which the sandstone has often the same highly 
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crystallized diaracter, as is obsen^ed in the bed nearest th^ 
greenstone. Such, then, are the appearances observable lA 
the first or upper bed of greenstone, and the subjacent and 
superincumbent strata. 

We shall next describe the second or lower bed of greenstone. It 
is about two feet thick, is perfectly parallel with the strata in erery 
part of the section, and agrees in its imbedded minerals, veins 
and general aspect, with the greenstone of the upper bed. On the 
north-east side of the quarry this bed of greenstone terminates, 
and in this line of direction we have strata of slate-<;lay and sand* 
stone, as represented in Fig. 3. Plate III., in which a a are the 
day and sandstone. ResHrig immediately upon it there is a 
bed of pure quartzy sandstone, e, Fig. 2., more highly cry- 
stallized than that which occurs above the upper bed. It is two 
feet eight inches thick, but does not continue of the same thick- 
ness throughout. It contains imbedded cotempoianeoas masses 
•f slate-clay and clayey marl, and particles of galena. The slate 
and marl are not in the least affected by the highly crystallized 
iandstone in which thty are contained. The day is equally soft 
with the varieties found at a distance from the greenstone and 
in softer sandstones. Above this sandstone rests a bed of slate- 
rtay, j^ Fig. 2., not in the least affected by the highly crystal- 
lized sandstone. Resting on this bed are two beds of quartzy 
standstone, g and A, Fig. 2., and one of red and green day, 
f. Fig. 2., which meet with the layers already described as 
occurring below the first or upper bed of greenstone. This 
'bandstone in the slate-clay is often as highly crystallized as 
that resting immediately upon the greenstone. The greenstone 
rests on alternations of beds of quartzy sandstone and slate-day, 
^, Fig. 2., which continue to the bottom of the quarry. 

In this quarry the most interesting geognostical facts are the 
tbllo\nng : 

1. The perfect parallelism of the beds of greenstone, slate- 
i'lay, wacke, and sandstone. 

2. Beds of pure quartzy sandstone, of the same nature with that 
resting Immediately r ' oenstone, alternating with slate-clay. 

8; Layers of slat i the most highly crystallizo^ 

fjpudstorre aTid tlic <z, 
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4. Transitiioiis from greenstone, through wacke and slate^ 
4i&yf into sandstone. 

5. The earthy character of the greenstone. 

But in what manner are these facta connected with the Vol- 
canic and Neptunian hypotheses ? 

The parallelism of the greenstone-beds with the thin layers of 
slate-clay resting upon and l3ring immediately under them, is not 
eanly reconcileable with the volcanic hypothesis; because, had the 
greenstone been forced, in the state of lava, amongst the slate« 
day, it would have presented a very irregular intermixture at the 
^Bne of junction, and not the pelfectly regular meeting every 
where viable in this section. But perfect parallelism is what we 
would expect according to the Neptunian view. The altema- 
^aa of beds of highly crystallized sandstone (highly indurated 
sandstone of the Plutonists) with slate^lay, and the circum- 
stance of masses of unaltered slate-day and marl occurring in 
the most highly crystallized sandstone, immediately over the 
greenstone, prove that this crystallization (hardening) is uott 
produced by heat flowing from greenst(Mie in a state of fu- 
sion, otherwise the slate-clay ought also to have been melted. 
Lastly^ The transitions from greenstone into wacke, wacke into 
day, day into sandstone, prove that the same agent must have 
presided at die formation of these different rocks, — an explana** 
tion irreconcileable with the Volcanic, but in perfect imison with 
the Neptunian hypothesis. 

Section of AUerruUions of Wacktj Bituminous Shale, iSfC, cU th^ 

CaUon HiUy EdiitburgK 

.These is another fine display of stratification, highly iUustra- 
tive of the mode of formation of greenstone and wacke, at pre- 
sent exposed on the north-east side of the grajid road which 
leads across the Calton Hill. 

The followii^ description contmus an eniuneration oS the 
prindpal features of this fine section. 

The Calton Hill, in a general view, may be considered as a 
vast ]bed of porphyry rising above the surrounding rocks of the 
coal formation. This bed dips towards the east under an angle 
of 20% and the direction is north and south. 
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The rocks we are now to describe, rest on the lowest viable 
portion of this bed ot' porpliyry, and have the Bame easterly dip 
and angle of inclinalion with the porphyry on which tliey repose. 
1. Bituminotis Shah. 
The first or lowest bed of the section, that which appears to 
rest immediately on the porpliyry, is bituminous shale, about 
eight feet thick. 

2. JVac!-:e. 
Immediately above tlic shale is a bed of greyish-green colour- 
ed wacke, upwards of twenty feet thick. 

S. Bitvminous Shah and Sandstone. 
Resting upon the wacke is a bed of bituminous shale about 
five feet and a half thick. In the shale there are beds of com- 
pact sandstone, one of these nearly a foot thick, and also-j| 
layers of clay ironstone. 

4. Wacke. 

The next bed, which is about twenty-five feet thick, is g 

ish-grey coloured wacke, disposed in glohu!.ir and angular coit- 

cretions, in which the surfaces have a purplish colour. It it 

'■ traversed by numerous verj- thin veins of calcareous sp^. 

5. Bituminous Shale and Ironstone. 
[ This bed, which rests on the preceding, is about two feet I 
D a half thick, and consists of bituminous shale, with thin bedv 

of clay ironstone. 
' 6. Wacl-e. 

This bed of wacke, which rests on tlie preceding, is about 
Mght feet thick. It is to be observed passing into bituminoue 
shale. 

7. Bituminous Sliale and Ironstone. 
This bed, which immediately follows the preceding, is bitu- 
1 rainous shale, with subordinate beds of clay ironstone, and is 
about five and a half feet thick. 

8. JVackr. 
This is one of the >siderablc beds m the section, being 

' ^bout thirty-lour fi is every where traversed by 

jWiumerous veins of c 



ot com- 

ircon- 
It » 
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9. BUumkuma Shale. 
The thickness of this bed is about ten feet, and, like the 
Other beds of thb mineral, it contuns layers of clay-ironstone. 

10. Wacke. 
The bituminous shale is again succeeded by a bed of \iracke^> 
traversed by numerous small veins of calcareous spar. 

II. Bitiiminotis Shale. 
The lower ride of the preceding bed of Wacke gradually 
passes into Htuminous shale ; on the .upper side also a similar 
gradation is to be observed. The wacke, as it approaches the 
^e, becomes slaty^ and gradually exchanges the green 
colour for the brownish-black tint of the bituminous shale. 
%d bed is about tliree feet and a half thick. 

12. Wacke. 
This bed is about eight feet thick. 

13. Bituminous Shale. 
The shale in this bed passes into wacke. 

14. JVacke. 

This bed appeairs to be from fifteen to twenty feet thick. 

Several other alternations of wacke and bituminous shale 
Occur still more to the eastward, when they are succeeded by 
lieds of grey-oolottred sandstone, which have the same easterly 
dqp vnth all the other strata of the section. 

In this section^ then^ the lowest bed is porphyry, and the high- 
est sandstone. 

These different rocks, viz/ the~ sandstone, bituminous shale, 
efaiy4ronstonef wacke, and porphyry, are members of the same 
fbrmation, and numerous tranritions are to be observed ftom 
ihe one into the other. Thus the porphyry in different parts 
<3f the Caltohhill, passes into greenstone, the greenstone inta 
wacke, the wdcke, in the section just described, into bituminoua 
shale, the shale on the one hand into sandstone, and on the' 
other into clay^ronstone^ These facts prove the simultaneous- 
formation of these rocks, and thus shew that if wacke and 
greenstone are true volcanic rocks, the sandstones, shales, and 
ironstones with which they are associated, must have been form-*- 
ed in the same manner ; — a position which cannot be maintained 
itt conformity with any of the present systems of volcauism. 
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II. — Veixs which connect Mikeral Beds together, h 
CONFISED TO Trap-bocks. 

' In countriea where trap-rocks abound, we sometimes observe 

in two beds of greenstone which are separated from each otlier 

I by strata of sandstone, slate-clay, Umestone, or other rocks, 
that they are connected by means of veins that shoot from the 
floor of one bed into the roof of the other. The Fig. 4. Plate 
III., represents such an ap|>caraQce ; aa, tlie beds of grectistune, 
c c, strata of limestone, and :r tJie connecting vein of greenstone. 
This arrangement is said to be peculiar to rocks which have 
been projected from below in a melted form, and lience Volcan- 
ists, I presume, would confine it to trap-rocks, as ail of tliese are 
with them lavas. But this neigh hour houd, so rich in iliustnt- 
tions of many contested points in geology, aft'ords iis examples 
of rocks, not of the trap series, with comniunicating Tcins. 
Salisbury Craigs, one of our most interesting liills, is a mass of 

I sandstone with subordinate beds of greenstone, and occaaonal 
layers of limestone, slate-clay, and clay-ironstone. On tlie 
south-east angle of the liill, in one of the quarries at present 
working, the following arrangement is to be observed. Green- 
. stone, the uppermost stratum; immediately bcloiv it a bed of 

[coarse siliceous limestone ; under the limestone a bed of greeiiish- 
grey slate-clay ; and below the clay, strata of sandstone. Seve- 
I ral veins of siliceous limestone shoot from the floor or untler 
I side of the bed across the slate-clay, and form a continuous 
mass with the floor or upper ^de of the sandstone ; and veins 
\ ehoot from the roof of the bed of sandstone across the slate- 
|, clay into the floor of the siliceous limestone, and form with 
it a continuous mass. In other parts of the same qiian^', 
branches or veins are observed shooting from the roof of the 

1 sandstone, and gradually terminating in the bed of slate-clay. 
These appearances are repre-'^ented by the plan, Fig. 5., a, green- 
stone ; b, siliceous limestone; c, slate-clay; d, sandstone; 
e, veins rfiooting fivira limestone across the slate-clay into the 
sandstone ; J", veins shooting from sandstone across the slate- 
clay into the llmestc £•, veins shooting from the sand- 
stone, and Icrminati -clay. 
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I have observed connecting veins of the same description in 

layers of fibrous gypsum contained in the compact kinds. This 

eppedrance is represented in Fig. 6. Plate III. where a is a mass of. 

(compact gypsum ; 6 6 layers of fibrous gypsum included in it, 

and c c communicating veins. In an extensive limestone quarry 

about a mile to the eastward of Burntisland, there is a fine ex« 

ample of a communicating vein between two beds of a curious 

Idnd c^ amygdaloid^ The beds are separated from each other 

by numerous strata and beds of bituminous shale, slate-clay^ 

day-ironstcHie, slifidstone, and limestone, but in one place a vein 

of amygdaloid shoots across all these rocks^ from the lower to 

the upper bed of amygdcdcndi 

How are we to e^cplaiA the formation of such veins ? Vol- 
canists say, that communicating veins are proofs of the igneous 
inigin of the rocks in which they occur, and that they are formed 
by the spouting of the fluid lava through cracks in the rock, at 
the time when the lower bed was forming, and before the upper 
one was formed^ But this hypothesis will not explain the coxa* 
mumcatiiig veins of limestone, sandstone and gypsum, because 
these, on the volcanic system, are not lavas. We are inclined to 
view them as illustrations of the simultaneous crvstallization of 
rocks of the same formation, 

III. Trap-Veins (Whin-DiSes) modAi^LY of CotfiMPo- 
KANEOus Formation with the Trap-Rocks which they 

tRAVERSE. 

Veinft are tabular masses that m general traverse mineral 
Strata and beds of different kinds. According to the Volcanic 
or Plutonic hypothesis, they were originally open rents or 
fissures, wide below, but teraiinating above in the form of a 
wedge, which were afterwards filled from below with melted 
mineral matter, projected from the interior of the earths The 
Neptunists again miuntmn, that these fissures and rents were 
wide above^ but tcnninated below, and were filled from above 
with thdr mineral contents. The Plutonists adduce as proofs 
of their opinion, veins shut above, and widening below, as 
sometimes happen with metalliferous veins, and also with those 
formed of mountain rocks, such as granite or trap ; while the 
Neptunists offer as illustrations of the truth of their hypothecs, 

vol. 7. NO. T. JUNK 1819* " K 
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numerous Jnstant:ee of veins, both metalliferous and saxigt^ou^, 
in whiiJi the crop or outgoing is wide, but the lower part obi- 
row, and terminating in a wedge, or in nunierous small branches. 
Both statements are correct, and, therefore, the two ofuiuons 
appear to be plausible. But there is a fact which cannot be re- 
conciled with either of the hypotlieses, and wliich forces us ta 
have recourt* to some other mode of explaining the formation 
of these veins. T he tact we allude to is the occurrence of vans 
that terminate both above and below in lire rock which they tra- 
verse, in short, are completely incIiMied in it. Fig. 7. Plate III., 
repreeents tlia three kinds of veins; a, vciu open at top ; 6, vaa 
Hliut above, and c, vein terminations in the rock. Such a vnu, 
it is evident, could not have been filled from abo\-e, nor is it pos^- 
ble to conceive that it could have been hllcd from below. Ws 
are therefore led to tlie conjecture, " that such uctjm mutt have 
been ^yrmrA at the anme time mitk tlie i-ock in which they art 
amlainedr This view ret^ives considerable support by a care- 
ful attention to the appearances presented by the distinct can- 
crelioni; into which many trap-rocks are naturally divided. 
These concretions, at their line of junction with tlie bounding 
trap-rock, exhibit die same phenomena as occur at the meeting 
of the sides and walls of trap-veins in trap : and tliey diSer 
from veins only in shape ; the concretions bring sliort and 
mas^ve, whereas the veins are long and tabular. A v^n of 
trap (or a dike of trap) we consider as merely a series of otm- 
crettuns, arranged in a tabular form. But, it will be inquired 
how, on tliis principle, we can explain the crossing ol'trai>.van8? 
This arrangement we consider as an effect of crj htalliaation, and 
of precisely the same nature as the crossings observed in crystals, 
or the intersections in tabular concretions. The crossings in 
crystals require no illustration, but those of concretions may be 
shordy described. In secUons of trap-rocks, as of greenstone, 
sometimes the cKff is naturally divided in to tabular concretions, that 
extend from the top to the bottom of it. These concretions occa- 
sionally vary in theii' direction, some being horizontal, and otliers 
vertical ; but the reinarVnl'le fact, and that wliich is highly illus- 
trative of our prosi - *'ii3, — that the same table or tabu- 
lar concretion ivill 'ime feet or yards parallel willl 
die bounding com t suddeidy turn and intersect 
tliese for several ns, and lh«i lenninnte, aft 
u a, Fi^. 8. Plab is coQccetioii in oub [sK U' 
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s parallel with the others, and terminates amongrt 

khctn; in another part of its coiirbe it intersects these sanft 

^loncretiuns, and then it ends. It is evidciit, lliat if tins 

'Concretion had continued parailtl with tlie others througb- 

TDlrt its whole extent, we wouid not hesitate to consider k 

I of cotfmporaneotis formation willi them. If this inference 

%e admitted, and we do not see on what ground It can be 

wViaed, it is evident, that, if the intersecting portion of the 

'wncretion is a coatinuatioii of that parallel with the other, 

Voth must be considered ax having crystallized at the same 

^^feie, and as a simultaneous fcH-malion with the whole rock in 

Much jt 18 contained, But the tabular concretions intersected 

ky the one part of the concretion, tare equivalent to totb or 

%kcs, because they are tabular masses intersected by another 

jdnilar mass ; and as all these concretions arc of bimultaneous 

bnnadon, it follows, that the crossing concretion and that 

rilich is crossed, which arc equivalent to two veins, of which 

Be one crosses the other, have been formed at the same time. 

EuiNBUHiiH, Ajjril 1819. 
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jkiT. XXVIII. — Notice respecting a Slngnlar Optical Pro- 
perty ofTaba-'iheer. By David Bhewster, LL.D. F.R.S. 
Lond. and Edin. Communicated by the Author. 

A HE substance called Tabaaheer*, has been long tnown in 
stem countries, and formed an important article in the Materia 
Kedica of the Arabian Physicians. In the Gentoo language it 
F called Vedro-Paloo, or Bamboo milk ; in the Malabar, Mun- 
\ Upoo, or Salt of Bamboo ; and in the Warriar, Vedroo Car- 
, or Bamlxto Cumj)hor. It is found in the joints of the 
^e bamboo, sometimes in a tluid state like milk, sometimes 
Ihh the consistency of honey, but generally in the form of a 
UtI concretion. Some spedmens of it are transparent, and 
Hemble very much small fragments of the nrtiiicial pastes made' 
I imitation of opal ; others are exactly like chalk ; while a 
ird kind is of an intermediate character, and has a slight de-' 
ree of translucency. 



I • PliBj clearly describca Talia»lieer under the nsme of Sugar. The. word is 

derived tram Ihc Persian Scier, or the Sanscrit KtcUraa, si^ifyin^ niUk. 
Homboldt on Ike Nalatsl famly of the Grwuea. 
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■ 148 Dr Brewster on a Singular Properly of Tt^aaheer.A 
The first person that examined llie properlSeB of this 4 
•tance was Mr Macie* (now Mr SuulhEon), who analysea a 
portion oi" the Tabasheer from Hyderabad, which Dr Kiissellf 
had the preeediiig year presented io Uie BoyaJ Society. " From 
its indc'slriiciibihly hy fire; — its total resistance to acids; — iu 
uniting by fusion ivith alkaliii in certain proportions into a white 
opaque mass, in otlicrs into a transparent jjtrmaacnt glass, and 
its being again separable from these compoiinda entirely un- 
changed by acids," he considers it " as perfectly identical with 
common siliceous earth.'" 

In the year 1804, Messrs Humboldt and Bonplwid brought 
. with them from America some specimens of Tabasheer, called 
G^iadMOs butter by iJk Creoles, taken from the ban>booR which 
grow to the west of Pinchincha in the Cordilleras of the Andes J. 
These specimens were analysed in 1805, bv Messrs Fourcroy 
and Vauquelin §, who found ihem to be different from the 
Tabosheers of Asia. Instead of being wh; lly composetl of aJexj 
they cont^ned only 70 per cent, of ihis earth, and 30 per cent- 
of potash, lime and water. 

The Tabasheer which I employed ki my experiments, was sent 
from Nagpore by Dr Moore to Dr Alexander Kennedy, who was 

ir aoUrndas to favour me with a considerable portion of it It had the 
same general chemical characters as the Tabasheer from Hydera- 
bad, which was used by Mr Smiihson, the same specific gravity 
nearly, and the same external appearance ; so that I have no 

i hesitation in considering it as also composed principally of alex. 

I When the semi-trans[)arent specimens of this substance are 

f immersed in water, they imbibe it with great rapidity, emit- 
ting numerous bubbles of air. The transparency increases 
whenever the air has been discharged, and after a few minutes 
the water pervades, and renders transparent the whole mass. 
If a small portion of water, on the contrary, is l^d i^oii the 

P Tabasheer when dry, instead of adding to its transparency as 
might have been expected, it actually renders it as opaque and 
white as chalk ; and, from tlie same cause, the Tabasheer whtck 
has been saturated with v *r becomes opaque, as the water j 
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porates; reachesits maximum degree of opacity ; and recovers its 
semi-transparency when perfectly dry. 

The increase of transparency from the absorption of water, 
h an eflRect easily explained, and is one with which mineralogists 
have been long familiar in the phenomena of hydrophanoua 
opal; but the production of opacity, by the aibsorpdon of a 
smaller portion of the same fluid which produces transparency/ 
is a fact entirely new and not easily explicable upon known 
principles. 

After haying determined that the white opacity was not the 
lesalt of any chemical change, and must, therefore, have re- 
aiflted from <]ptical causes, I attempted to frame some hypothe- 
tical explanation of the phenomenon. In tracing the progress 
of a ray of light through a porous body, having a small quanti- 
•ty of water in its pores, and through another which had these 
pores filled with water, I saw that opacity could be produced in 
the first case only upon the supposition that the Tabasheer had 
a refractive power considerably lower than wat6r. Improbable as 
this supposition was, I immediately formed one of the semi-trans- 
parent specimens into a prism, ajad found, to my great surprise, 
that the refractive power of Tabasheer was not only lower than 
water, but so much lower, as to be almost intermediate between 
water and the gases. I repeated this experiment with various 
spedmens from Nagpore, and also upon one from Hyderabad, 
with which I was favoured by Dr Hope, and which, as it form- 
ed part of the parcel of which Dr Russell had presented a por- 
tion to the Royal Society of London, was the same as that which 
was analysed by Mr Smithsoh^. 

The following wer^s the results. 

Index of Aeft?actl(|0. 

An-, 1.0000+ 

Tabasheer from Hyderabad, yellowish by reflected light, 1.1115 

Tabasheer from Nagpore, ^ r 1.1454 

Tabasheer from ditto, harder,... I Bluish by reflected J 1.1503 

Tabasheer from ditto, j light, 

Tabasheer from ditto, very hard, ^ 

Water, , .1.S858 

™ ' I I' l l I — ^^— — ^— J I ■» 

* We trust that some of the Membeni of the Institute of France will berinduccd 
tio measure the refract] re power ot the Tabasheer brou^t from Q^iVto \>^ ^\. ^mjo* 
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"ISO Account afOtc Ea^dUim to Bi-JitCs Bay. 

The physical properties of TabaUieer are not less MnguUt 
than its uptical qualiik's, and indkatv a structure of a very re- 
markalile kind. 

A deUiiied account of my expcrinieiils on tliis subject, Iva 
been tranginitied to the Royal Society of London, and will pro- 
bably appear in the Second Port of the Philosophical Tranauc- 
Uon^ for 1819. 

Edikbubgd, Ma// 1. 1819. 



Ait. XXIX. — Account oftfte Ej-palitinn ttt Baffin » Bay, «»■ 
der Captain Ross and Linit^naiU Parry. Drawn up fmni 
Captain Ross's account of the Voyage, and other soureen of 
information. 

JN the year 1S15, and the two succeeiUng years, nimieruus 
masses of ice were seen floaUnfj in the Atlantic ; and ii] 181 7| il 
was reported by venscls from the ar^ctic re^ons, that a very cor- 
sderable extent of ice had disa)i]>eared between Greenland and 
Spitzber^n. Tlieso unu.siial appearances directed the attentioil 
of the learned to tlic almogt forgotten subject of a passage acnm 
the Pole. An ingenious and intelligent writer published scle- 
ral dissertations in tlte Quarterly Review, for the purpose of de- 
monstrating the practicability of a passage across the polar 
seas. The breaking tip of tlie ice on the east coast of Green- 
Utid held out to him the prospect of arriving directly at the 
Pole throuH;li an open .sea; while the want of precision in Baf- 
fin's narration of his voyage, combined with physical and hydro- 
graphical considerations, induced him to expunge the Bay of 
Baffin from our maps ; and to predict the existence of a passage 
to Behring's Straits by the northern extremity of the American 
coDtioent. 
'' C^ain Scoresby, who had distinguished himself in no fewer 
ttian sixteeH voyages to the Arctic Regions, had maintained, 

holilt. Kanyofit i8stillin«ri»ir-^. It will b* interesting lo know if the 30 per 

pent, of pniaah unci linn ^rceptible eflfect upon the refractive power 

and ottttt pmpcnie! of ( ive sent a quanlitj of the Nagpore Ti- 

hDsbccr Id M. Berzeliiu he may have Idiurc to submit il to 

nn occarBte examiiulion id chemist it now ia Parii, b* iroiild 

;n Tabashecrs 
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'f Hat the Pole, gtiardi<(l by a frozen banit-r, could only l>e ap- 
I proaclTed by the alternate use of Imats, and of !iled^-K drawn by 
/ dogs; while his learned opponent, on the autliority of every 
iceberg that travelled to the south, insisted that a change 
ot' temperature hatl efiVcled an opening through the frozen 
ridge; and that, while we accomplished the great object of a 
pusage across the Pole, we might execute, also, the more ro- 
mantic enterprise of releasing the lost colony of Eastern Green- 
land, whom the accumulated ice was supposed to have for ever 
iqiarated from the rest of the world. 

The public took a deep intereM in speculations like tliese, 
iriiere the dry details of hydrography were enlivened by discus- 
nons and schemcM almost bordering upon romance ; and llimigh 
they were assailed by poetical theories of climate, and the usual 
Jlowanee nt malevolent predictions, yet the general expectation 
'rf advancing the interests of natural science, and of practical na- 
vigation, would not permit itself to be dampe<l ; and diere were 
few, more sanguine than the rest, who t*xpccte<l lliat the Bra- 
flag would be fixed upon the Pole of the world, whether it 
deposited from a sledge and fmir, or more fbrinollv trans- 
firom the quarter-deck of a British vessel. 
With the greatest liberality and love of science, the British 
emmwit equipped four vessels, vtz. the Isabella of 385 tons, 
jod the Alexander of 252J tons, under the command of Cap. 
lain Rt«s and Lieutenant Parry, (or the purpo-se of exploring the 
fius^e through Baffin's Bay ; and liie Dorothea of 38^ tons, 
and the Trent of 249, under the command of Captain Buchan 
and Lieutenant Franklin, with the view of penetrating direcUy 
iitto tJie Polar regions, by the way of SjMtzbergen. These ves^ 
SeU were adapted in the most scientific manner for the perils 
which they had to encounter, and every precaution was taken 
ft»r insuring the heiJlh and comfort of their reactive crews, 
and for accomplishing in the most satisfactory manner the ge- 
neral object of the expeditioiL 

The expedition under Captain Rass left Dcplford on tiie 
18th April 1818. It reached Lerwick in Shetland on the SOth, 
and on the lat of June it entered Davis' Slrsuts, after encoun- 
tering an iceberg about 40 feet high and 1000 tcct long. Oi 
the 14th of June it reached 'Whale Islands, in latitude 69° 54', 
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siui longitude 53" 30' ; and, on the l~t1i, a landing was efTeolri 
on Wavgat or Hare Island, where tliey continued mo davs 
making obsenatians in a fixed observatory. At'ler leaving Way- 
gat Island on the 20th, Ca]>t(un Rugs be^n to experience the diffi« 
cultiesand pcrilsof navigating an icy isea. Followed by ihirty-nine 
uul of Greenland n*iialer:<. the Isabella and tlie Alexaudi^r were 
conducted wiih great skill and perseverance through narrow and 
intricate channels, sometidies closed in by floes of ice, souie- 
tjmea esjiosed to the impulse of these driving masses, and at 
otiier times lifted out of the water by their mutual approatji. 
By warping, towing, and tracking tlie vessels, which was some- 
times performed by the whole ship's company marcliiug to inu- 
MC, they reached the latitude of ^3' 50' wliere new perils await- 
ed them. The wind having increased to a gale on the 7th of 
August, die floes of ice closed in upon them on all sides. The 
pressure upon the vessels continuing to increase, it became a 
trial of strength between the wood and the ice. Every support 
threatened to give wav. The beams in the hold began to bend, 
and the iron tanks settled together. At this critical moment, 
the Isabella rose several feet, and tlie ice, which was more than 
six feet thick, broke against her sides, curling back u^Kin itself. 
The great stress now fell upon her bow, and after being a second 
lime lifted up, she was carried with great violence against the 
Alexander. The ice anchors and cables brtike one after ano- 
ther ; and the sterns of the two ships came so violently into con- 
tact, as to crush to pieces a boat lliat could not be removed in 
time. By this tremendous collisiui, tlie anchors were broken, 
and the result raigiu have proved tatal to both vessels, had not 
the ic« exhausted its furyj and by the separation of i.he two cott- 
tending fields ]:)ennitted the Isabella to pass the Atesauder with 
comparatively little damage. 

According to Sir Charles Git^secke, the Island of Tessiursak, 
io latitude 74° 15', and about i^ghty miles north of Uijpemavic, 
' was the most northern inhabited part of Greenland. The hlie 
of the coast, he was no longer able to trace beyond 72" .'10'; hut 
he had carefully es( ' 'lie numerous islands by which it Is 
fringed, and v.faicl led, that a ship at sea cannot 

fail to consider tk the conUnent. Sir Charles 

l^iti penetrated n? I aitok, iind Uiordlcrsoak. ui 
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y ^ latitude of 76" tlO', but bad found no inhalntants in any of 
I Ae twenty-lhree islands to the north of TesMiiryik, Between 
I iIk parallels of 7fj" and 7T"i liowtver, Captain lioss discover- 
' ed a tribe of Esquimaux, who reside principally a few miles to 
I Hut nortb of Cape Dudley Digges, and who, during tlie aum- 
■ months, spread dieniselves about lliirly or forty miles lo 
j Ac north and soutli. A li^w ot the southern stragglers ap- 
f fnred on the 8th August, in latitude 75" 5S, and longitude €fi° 
p, sa\A were recojtnised by a general sliout, which they set up 
r the purpose ot" frightening away the sliips, whom they re- 
d as animals sent from the sun and moon to destroy them. 
ihey rode in sledges, drawn by dogfi, and when their shout 
IS returned (roni the shipB, they wheeled round, and drove 
' with great velocity to iheir habitations. In order to induce 
tm to approach. Captain lloss erected a pole, on which he 
]£xed a flag, and a bag, containing pi¥sents, and then sailed to 
^distance. The natives, however, did not reappear, till the 
^Olh of August, when eight sledges were seen advancing by a 
WVCuitous route. The natives hatted about a mile from the 
wbella, ascended a small iceberg, and were induced to ap- 

K^jmach, when they observed John Saccheuse, a southern Ks- 
lUuiinaux, who accompanied the expedition, advancing from the 
^(tup, with a white flag and presents. When both parties had 
-Arrived as near to each other as a chasm in the ice ivould per- 
lADt, Saccheuse soon discovered (hat tlicy spoke the Humock 
l^alect, which prevails in tlie Wumeus Islands, and wliich he hod 
^^uoately learned, when a child. By this means he was ena- 
l^^ed to remove the alanii which tlie sight of the aliips had at 
iJsA occasioned, and to pi-evail upon them lo go on board the 
lisBbelia. The scenes which wore exhibited at this and subse- 
^^uent interviews, tliough extremely amusing to those who wit- 
nessed them, do not present us with much new information re- 
(iQiecting tlie inhabitants of these forlorn regions. The dress 
ind the manners of the Esquimaux, their sledges drawn by 
tiii^s, their domestic arrangements, their superstitions, and their 
i^ethods of procuring tlieir food, have been all described with 
l^uch accuracy by Sir Charles Gie:>eckt.', who resided eight years 
D tb^ country, tliat it is not easy to gather any new inl'orina- 
^jOaa from the descriptions of more hurried visitors. There are 
some points, hon-crer, in the nan-ativc of Caytam "S-wsv kwV 
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CEtptatD SaV-ine, to whicli we cannot ("ail to attach a \ysy fci^ 
degree of interest. Although the canoe is in universal use 
among the southern Greeolonders, yet this simple appaFatun ea 
easily constructed, and apj>arently so necessary to the very ex- 
istence of tribes wlio arc clwthed and fed liy tlie produce of th« 
Sea, appears to be entirely unknown to this remote people. 
They have no word for it in their language ; and though ac- 
customed to see their waves navigated by icebergs, yet tbcy 
are said to have conmdered the two ships of discovery, as livine 
animals swimming upon tJie surface of the deep. This otter 
ignorance of the art of navigation, and of every olher peo]rie 
but themselves, will appear the more remarkable, when we cod- 
eider, that the islands of Nullok and Ujordlersoak, which were 
examined by Sir Charles Giesecke, and are known lo the sou- 
thern Greenlanders, catmot be distant more than thirty miles 
from the ^X>t where Captain Ross disco\ered the new £gqui. 
maiix*. In the manuscript n>ap of Sir Charles, in the posaessioa 
of 'nioraas Allan, Esq. and which we have now before us, the 
southern side of Nnliok is placed iti 76° ol' north latitude, and hfe 
haiy laid down seven islands to the north of Nullok, one of which 
readies as high as 76° 30", Now, the spot where Captain Ross 
firet observed the inhabitants, had little more than 76° of ncHil) 
latitude, and it is not likely that Sir Charles Giesecke could 
have erred more than half a degree in his latitude. 

The existence of meteoric iron in the mountains of this d&- 
solate region, appears to have been distinctly ascertained by 
Captain Hoss. The knives of the Esquimaux, one of which we 
have in our possession, consist of one or more pieces of flattened 
irtm, inserted in a {groove, made in a piece of bone. This ma. 
was at first supposed to have been obtained from nails or m»i 
hoops iiccidentally driven on their shores ; but it appeared ftwn 
a more minute investigation, that it hsid been knocked by a 
t^loiie from two large masses lying on a hill near the ^ore, calleij 
Soirallick, derived no doubt from inmic, a word which ugni- 
iies iron. One of these pieces is said lo be altogether iron, and 
about two feet in diameter ; while t!ie other was described as a 
hard and dark rock, from whidi small pHeces oi' iron were ob- 
tained hy breaking it. 



* From thfi and many otber c 
V that the (r3.-7oe Is unkoown to 
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IThe iron of which these knives are made, was examined by^ 
t WollastoTi, who found it to contain from three to four per 
M. of nickel ; and who remarks, " tliat it appears to difler in no 
. from those masses of which so many have now been 
Dd (HI various parts of the surface of the eortli ; and w}iichT 
>ine few instances from tradition, and in all, from tlie uia- 
I, appear to be of meteoric orijjin." 
4h] the 16th of August, Captain Ross left tlie Prince Re- 
■t's Bay, and after rounding; Cape York, he continued his 
■ along the land, among numerous bergs, and pieces of 
The snow on the face of the cliffs presented an ap- 
i of a, very angular kind, and appeared to have the 
r of the deepest crimson. The colouring-matter Kcemed 
lave penetrated in some places to the deptli of ten or twelva 
I, and the snow had the appearance of having been a long 
e in that state. These cliffs extended about eight miles, and 
e denominated the Crimson Cliffs. Dr Woliaston, who ex- 
tned the colouring-matter of the crimson snow, concaves it to- 
Kftf vE^table origin. " The red matter itself," he observes," con* 
toofnunute globules, from ^^^'^^ to ^^'g^ofan inch in diameter. 
lej' appear to be subdivided internally, into about i^ght or 
I cells. The colour seems to belong to the contents erf' the 
, and not to its coat, The contents, which are of an 
ly nature, are not soluble in water, but they may be dissolvpii 
. rectified spirits of wine." 

On llie 18th of August, to the north of Cape Dudley Digges, 
1 huts were plainly distinguished, and were supposed to 
r Pelowack, the residence of the Chief of the Esquimaux, who 
Ibeen obscurely alluded to in the conversations with the na- 
i. Wolstenholni Sound, which agreed precisely willi Baffin's 
iription of it, was now in sight. It seemed to be about 
hteen or twenty leagues in depth, and was completely hlock- 
^-up with ice. On the same day Wliale Sound was discover- 
t; and Carey's Islands, which appeared to be about Iweht 
^gues from the coast, were distinctly seen. 
C^tain Ross now sailed across the bay, and in the possCigc 
' the ships to the opposite shore, the officers, both trf the Isa- 
a, and the Alexander, were satisfied that they saw the land 
d^Gtly round llie top of the Bay. Smith's Soupd, the onlr 
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one \vhich existed in this part of the b^y, was* completely «hdt 
up with ice, so that no farther hopes were entertained of a' 
north-west passage in this direction. 

The ships of discovery had now reached the latitude of 76* 
55', and lon^tude, 74° 56' 48'' west, and began to descend the 
western coast of Baf&n''s £ay. Jones'^ Sound was seen on the 
21st, completely blocked up with ice, and on the 9,ddj a piece 
of fir wood was picked up with nails in it, and bearing the 
marks of the plane and adze. On the 31st the expedition en- 
tered Lancaster's Sound. At a little before four oVlock a. m. 
the land was seen at the bottom pf the inlet, by the officers di 
the watch^ but before Captain Ross got upon deck, a space of 
about seven degrees of the compass was obscured by the fog. 
I his land was a high ridge of mountains extending direcdy 
across the bottom of the inlet At twelve o'clock, Mr Beverly, 
who went up to the crow's nest, reported that he had seen the 
land across the bay, except for a very short space ; but even 
this uncertainty was removed about three o'clock, when Cap- 
tain Ross went on deck, and at the distance of about eight 
leagues, diatijictly saw the land round ilie bottof/k of the bcty, 
forming a connected chain of mountains with those which eX" 
tended along tlie north and south sidts. Captain Ross ajsc^ 
saw a continuity ofice^ aJt the distance of seven miles, extending^ 
fromi one side of the hay to the oilier. 

The testimony of Captain Ross thus distinctly ^ven, ha« 
been called in question, in an indirect manner, by Captain Sa- 
bine, who accompanied the expedition ; and who still holds out 
expectations of a north-west passage through one or other or 
the Seven Sounds in Baffin's Bay ^. We have no hesitation ia 

* When speaking of th? inlets or soundp discovered by Buffin, Cj^ain Sabint 
fays, ** It is partly on these inlets that the hopes of persons \^'ho have thought 
since then on the prpbabilify of a passage, have been fixed. It has b^ep expected, 
that one or more w-ill be found to comixiuiiicate with the northern ocean. . They 
have remained unexplored, and still remain so. There are altogether seven 
sounds, of which five only are interesting, from b<4ng on the northern and vres- 
tern coasts. Of these, the first is Wolstenholm Sound, the entrance of which we 
passed at a few miles distance, sufficiently near to identify it, by ** the island in 
the midst, which maketh two entrances.** Of Whale Sound, we could just dis- 
ctm the opening in the coast, being thirty or forty miles distant fron) us. Of 
Smithes Sound) '^ the greatest and longest in all this bay, and which runneth tp 
the north of 78^," we can say nothing, ns our extreme north was in 76® W, 
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adraitling, that \kc land rount! the bojtupi uf Lancaster Sound 
BHs not seen by Captain Sahiiie, or any of the officers of the 
l^ielin and the Alexander, lieside Captain Ross ; hut ihi 
no evidence at ali against the continuity of ihc land, unices these 
gentlemen assure its, that they were upon deck, Inoking out fo» 
the land, during the ten minutes when (he fog cleared away, 
and enabled Captain Ross to trace die outline of the hills round 
the bottom of the bay. 

The variation of the needle in Lancaster Sound, as observed 
OD board the Isabella, was no less than 114°; and it is deeply 
W be regretted, that Captaiti Ross could find here no harbour, 
where the variation and die dip of the needle niif^ht have been 
sa:urate)y ascertained, out of die reach of the ship's attrac- 
tion. 

As Captain Ross was required, by his instructions, to look 
for the north-east point of America, or the North- West pa»- 
«age, (as he understood ibis to mean,) about the 72d degree of 
latitude, he did n<H allow hiniEelf to be detained liy any minor 
objects, in so high a latitude as Lancaster Sound, and therefore 
Ic the best of his way to the south. On the lllh of SejP 
iber, when about seven leagues to the eastward of the island 
Agiies's Monument, diey fell in with an enormous ice- 
about *! 69 yards, ornearly 2; miles long, 8869 yards broad, 
-feet high, and aground in 61 fathoms of water, so that 
altitude must have been 417 feet. After ascending this 
, for the purpose of measuring the dip, and the variation, 
party were received on ils flat summit, by a white bear. 
•y immediately advanced to attack it, but though at first it 
some disposition to stand on the defenwve, it made for 

ie«r Ihe entmnre uf Jon«' Sound, hut not "o dear bk Btffin, n ho B<nl hit 
re. Wr hsd thick ireBlhcr i the aound was full of ice, and nut then <cMs- 
>ihle. The lani lo Lmicaster'a Sound, which Baffin merely opened, >iul t/e Bailed 
into it Tut alwul Ililrty tnilei^ It U needtoxi to enlcr into a detail here, of Ibe mtaj 
mmufBging cmntidences which nviaiied Us in Ibis Ihe only one of Buffln'n Scuiirta 
into nhich, we entered ; the great depth of valer, Ihc ludder. increaw in ite lem- 
lieratnre, the Btoenee of ict, the direction of the sufll, ihc width ot ihe »hojeB 
apart, <«cceding Ihat of Behrlng's Slraiti.) an<l Ihe diirereiit chafBciei uf Ihe 
country on the north and souih (idei, etpecially in the Istier, eppcatlrg to b« 
wooded. This magnifiMiit inlet, «ill no doubt be fully eipiurtil by ihe ejpedl- 
lion now filling; and ihtwe who are so emplojed, nill havt the priiilcge pf being 
lbs ItrKt, W'hoiiC euiiuEity will Itc gmlintd in fr llr uir^ uhtic ii niiiy libcl. or in 
miiiaiian, should there prove one, bc}ond a i^uvtitwn." — QyotltTt^ 
<i.p.a3. 
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the other side of the iceberp, and throw itself into ihAJ 

m'er the edge of a precipice rifty feel high. 

During the rest of September, the ^!ps of discovei 
employed in coasting altmg ihe neslern shores of Baffin's 1 
On the 19th of Seploiiber, they reached Cape Waisingham, 
and on the Ist of October, they were off the Earl of Warwick's 
|i Fe^eland, where Cumberland Strdt commences, with a breadth 
j oi between thirty and forty miles. In the morning, the 6di 
was observed to carry the ships tu the westward, and in the after- 
noon, to the south-east, at the rate of two miles an houi. Thk 
Ktrong current at the entrance of the strait, naturally impressed 
Captain Rosa with the belief, that there was a much better 
chance of a passage here, than in any other part of Baffin's 
Bay; but the season was now far advanced, and as his in- 
structiona to quit tlie ice " by the lat of Octolier, at the 
latest," were of the most peremptory nature, he had no al- 
ternative but to leave the examination of this inlet for another 
evpedition. He accordingly made for Cape FareweU, which 
he passed on the 9th of October, ancliw^d in Brassa Sound in 
Shetland on the SOth, and arrived in Grimsby Roods, on the 
14th November, witliout the loss of a single man. 
' The circumnavigation of Baffin's BaVi as performed by Cap- 

f tain Unss, has no doubt added greatly to our geograpliical know- 
ledge of the Arctic regions; but we cannot allow ourselves to 
agree witli hini in thinking, that it has " set at rest for ever the 
question of a Nordi-West passage in that direction." There 
can be no doubt that Captain Hoss saw, or thought he saw, 
land apparently continuous from Bisco Bay, round to Ciiinbcr- 
land Straits. This apparent continuity in the eoast, howevn^ 
is by no means incompatible with the existence of winding in- 
lets of suffideut magnitude, to form a cuminunieation betwe^i 
Barn's Bay and the Polar Sea. 
I In the manuscript map of Sir Charies Gicsecke, which we 

have already mentioned, and which is projected on a scale of 
one inch and a half to a degree of latitude, tlio eastern coast 
*)f Greenland is fringed with so many islands, that we have no 
^G^tation in saying ■"•nin Ross never saw the coast 

^'rom the latitude d ' 7G° 30', the most northern 

jart of the map. cd, was not traced by Sir 

;;;^harles Giesecke hij ttude of TS° SO', although 

, « examined minutet structure and mina'xlasi* 
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I cal productions of all tlie various islands by which it is guard- 

t b). We conceive- it, therefore, thoroughly established, that the 

I hnd laid down in Captain Ross s chart, is tunned by tlie wes- 

I tern ades of the same islands ; and though our evidence lor this 

s no higher than (he latitude of 76" 80, yet we thiidt 

8 reasDu to conclude, that the new tribe of Ksquimaux 

e the inliabitants of an island, and that the rest of the eout 

r Baffin's Bay may liave been bounded by islands equally 

e and numerous as those upon its eaBtem shores *. 
I But though the c^posite ^ores of Baffin's Bay arc probably 
' "firmed of archipelagos of islands, like the coasts of Norway 
sad Corea, yet we do nut think that there is any probability of 
a passage being discoveivd to the north of Cumberbmd Struts, 
^inother expedilion tu the same quarter, fitted out in a (similar 
mner, coidd do little more than Captain Ross has accom- 
^shed ; and ii' uur Govermnent is desirous of obtaining more 
" tute intonnation respecting the Arctic regions, they must send 
sels, with officers and men of science on hoard, who 
31 have the resolution of ^lintering, as Sir Charles Giesecke 
H, antong the inliahitants of thette desolate regions. 
We must reserve for another oceasion, a notice of tlie scien- 
ce results of ihe Arctic Expedition. With the exception of 
|few good measures of the dip and the variation of the needle, 
^en upon ice-bergs, scicnee lias receii ed few additions from 
n enterprise, otherwise well planned, and judiciously executed, 
>e cause of tliis is too obvious to require explanation ; «nd 
a a mystery yet to be unravelled, and a stain yet to be re- 
Roved frwn the scientific charai^ter of Britain, in the eyes erf 
'ftragn nations, that an expedition should have left our shcH^s, 
:«ithout a naturalist on board, without even a professional 
jtraugbtsman, and without a man of general science, who could 
bserve and record the interesting phenomena which Nature 
■i|i^t haie been expected to present at the limit of her habi- 
e d(Huinions ■\. 






by Capuuii Berry, in the esse of 
1 Escaped Ihe pcneLTBtitin nf Cap- 
: neighboui hood. %aa Edij^urgk 



hBrtxniT of Wangeroa in New Zealand, 
I Csok, thoogh he was nearly a month 
igattM, April 1810, p. 30-1. 
+ Captain Sabine, ubu waa recommended by the Royol Society to make tl 
edmeaU with the pendulum ani! other insiriunenta wbiuh were kcnt along wii 
Expedition U the request of lh»l (lislingrii^hed bod], (b«c>wi2,eA VJs &uv^ 
r eoffit salij&ctiiin, and « illi an ardour and Mai deaevvins o! iHe ^i^'naslv'' 
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Art. XXX. — On the Quantity of Saline Matter in the, Wakit 
of the North Polar Sea^, By Andrew Fyfe, M.D. Fellow 
of the Royal College of Surgeons of Edinburgh, and Leo 
turer on Chemistry. Communicated by the Author. 

X^IFFERENT statements have been ^ven of the quantity of 
•saline matter in the waters of the ocean, some chemists asserting 
that the waters taken in different situations do not difibr matai- 
ally ; others stating that the waters of different latitudes, and at 
different depths, contain different quantities of saline matter. 

According to Gaubius, the sear water which he examined ooi^ 
tained 3.01 per cent, of saline matter. Bouillon, Lagrange, and 
Vogel, in their experiments on the waters of the English Chai^ 
■ nel, of the Bay of Biscay, and of the Mediterranean, found that 
the saline ingredients amounted to 3*47 per cent* Bergman state^ 
that the water from the latitudes of the Canaries, contained 3.69 
per cent. ; while, according to Dr Murray, the saline matter in 
the water of the Frith of Forth is only 3.03 per cent From the 
experiments of Pages, it appears that sea-water, procured in south 
latitude 1^ 16', contained 3.5 per cent» of saline ingredients; in 
south latitude 20^, the quantity was 3.9 per cent. ; in south la- 
titude 40°j it was 4 per cent. ; and in 46°, it was 4.6 per cent \ 
the quantity of saline matter gradually becoming greater on re» 
ceding from the equator^ 

In the waters collected in the northern latitudes by the same 
gentleman, the proportion of saline ingredients did not diffelr 
from each other^ being in the different trials 4 per cent 

From experiments which I have lately made on sea-water^ 
procured in different degrees of north latitude^ and from diffe*' 
rent depths, there does not seem to be any material difference iB 
the quantity of saline matter. The specimens which I have 
examined were given to me by Professor Jameson, for whom 
they were collected by Captain Scpresby in his voyages to the 
Greenland Seas, and also by Captmn Ross of his Majesty^g 
ship Isabella, during the late northern expedition. 

The experiments to ascertain the quantity of saline ingredi- 
ents in the different specimens of sea-water, were performed on 
a large scale, that there might be* as little chance of error as pos- 
sible. For this purpose, ten ounces of each were slowly evapo^ 
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: Eea ; water from the surface, 

transparent and colourless 



Sea deep olive-green. Some ice 
water; when taken very thick. 
After standing, transparent and 
colourless. 



Blne-Bea. Among ice-atreama. 

it from the surface, tranqia- 
rent and colourless. 



Sea greenish-blae. Middle H. 
of Charles Island, Spitz bergen 
E. 6 N, 7 leagnes. Water from 
the surface, transparent and co- 
lourless. 



Sea olive- green. Middle- Hook 
of Charles Island E \, S. i) leagues. 
Water from surface, transparent 
and colourless. 



Sea deep olive-green. Some 
water from the surface. When 
tsiken very thick, after standing 
transparent and colourlesa. 
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The results of the above experiments shew, that the -water 
► of the ocean, from north latitude 61° 52' to tiorth latitude 78^ 
S6' does not differ essentially in the quantity of saline matter 
whieh it contains; the smallest quantity being 3.S7 per oQiL) 
the greatest 3,91 per cent. The average quantity of ssdine in- 
gredients in the water within these latitudes is 3.5 per cent. 

If the experiments of Pages be correct, the saline substance 
contained in the water of southern latitudes, is greater than that in 
the water north of the equator. At south latitude 2U° the saliiie 
ingredients amount tg 3.9, and at south latitude 46° to 4.5 per 
cent. ; while the greatest quantity in the water of the north seas, 
according to my cxt is only 3.91 per cent, in water pro- 

cured at north lati upwards of 30 degrees farther 

ilistant from the b southernmost latitude at which 

, rpages-collected the is experiments were perfhnoed' 
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The above experiments also slicw, that the Kpecifie gravity of 

»-waier is a Hufficienlly aot-urate indicatiun of tlie (]uantity 

if saline mattt^r which il oontains. Tlie water of lowest ^pecUte 

|tBvity is that of 109d6 ; this, from cxperiineDt, euniains 3.37 

cent, of saline ingreJiPiits : that of the highest specific gr»- 

titjr is 10976, wJiieh has from 3.7G t.) 3.91 per cent. The wa- 

af specific gravity between these coiit^tt intermediate tjuanti- 

ties of saline matter, though they do not follow exactly the or- 

of the specific gravity. This niivy perhaps be owing to 

Mme foreign matter floating in the water. The difference, 

rer, is so trifling, that I think we may employ this as an 

f metliod of ascertaining the quantity of saline matter wUcbs 

.water contjiins. 

EniNBmiGn, April 1819- 



tUT. XXXI. — ObaervfUioni on the Iiiformatlon collected ^ 
As Jshantre Mission, renprcting the Course o/" Ike Niger, 
and the Inferior qf Africa. By Hlch Mchray, Esq. 
.r.B.S.E. Ccmmunicaied by the Author. 

T has been justly observed, that in the moat important hu- 
lUi concerns, more is occasionally effected by chance, than by 
e best laid plins. After tlie failure of auctes&i\e cfliirls to ex- 
! jVfrica, the present mission, prompted by a mere local and 
cideotal cnuse, lias disclosed information inspecting ilie most 
g regiims of the interior, much greater than ho<l been ob- 
\ by any of those undertaken since the first journey of Park. 
I Hitelligence has also tended to dispel the damp which our 
stations had begun to receive, respecting the unknown por- 
ips of Africa. In population, cullure, and the arts, Ashanlee 
icidedly surpasses any of the yet explored native states; and Mr 
vdicb received information, of a long succession of kingdoms, 
fetching far to the north and east, several of which appear to be 
^or, and ilie whole, on an average, equal in thc«; respecls to 
ibantec. This space, reckoned from that country' northwards 
Housaa, and from Bambarra eai^twards to the fronuer of Bor- 
U, may be calculated at a million of square miles. Suppo^g 
le whole as populous as Ashautee, which is reckioied to con- 
n million of inhabitants in 14,W0 sijuare miles, or 70 to the 
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square mile, we should then have seventy mUlions, in t 
wliich dooa not perhaps exceed a tenth part of tlie continent. 
Tliis is one of the largest nioii^s of uonnceted population to be 
ibtind in the globe ; and one which presents such peculiar fea- 
tures, as to deserve well to be studied and known. Its coinp»- 
rati ve civilization is indeed alloyed by features of dt-op barbarism^ 
—the continual and furious wars, — the absolute power uf the 
chiefs, and entire slavery of the body of the people ; — in parti- 
eutar, the frightfid extent of human sacrifices. There appears, 
however, to exist in A^ajitee at least, an anxious wish to emerge 
out of this condition, and to assume a higher place in the scale of 
nations ; so tliat this re^rni appears to ufler an advantageous field 
for the exercise of that highly laudable zeal which has long 
shown itself in this country, for the Iiiiprovement of Africa. 

Interesting sat these considcratains are, it is not my intentioit 

at present to pursue them flirdier, but to condne this essay to SL ' 

hiBtrate the information collected by Mr Bowdich, respedug 

the great geographical pniblcm of the course and termination of 

the Niger. He found the capital of Ashantee crowded with 

Moorish merchants, many of wIuhB had repeatedly crossed and 

le-ci'Hssed this river, and visileil the difierent euuntries tdtuated 

rai its banks. Tie collected tlius a large mass of intelligence, 

and arrxngLd it with knowledge and industi'y, though tuit al- 

vayB, perhaps, with tliat skill, whidi only experience in such 

r operations con teacli. I am of opinion, tliat Mr Bowdicirs ma- 

m terials afford a fair promise of ibe Eolution of this great ques. 

IL tion,^but not exactly iu tlie inimncr that he himself supposes. 

' AlYuv the obli^ng manner iu which he has rejieatedly alluded 

to my " History of Afiican Discoveries," he will not, I trust, 

suspect nie of any intention to underrate his very valuable work, 

when I shall frankly state tlic points in wluch my o[)inion on 

this subject either agrees with or differs from his. 

The iutelligenee of Mr Bowdich, respectii^ the course of the 

J*Jiger, as inferred troni tlie reports of tlie natives and caravan 

K-jifierchaHts, may be thus briefly stated. The Niger, after pass- 

i^gjg through the lak" **'' separates, near Tombiictoo, into 

-' -ee branches. On 'rambaroo, flows northward of 

t, through the coi a and ICassina, till it terrai- 

^#8 in the great lul Chadee. Another, bearing 

name of Jollba, d to a country called Ya- 
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r niiun stream, under the i 



> of QucUb, n>lls south- 



ward of east through Gauw, jiamfana., Noofec, Itousso, and 
other couittnes, tiU, after a long conrsc, it also scparatts. One 
Inianch rolls eastward, awl, turning to the north, forms the 
Egyptinn Nile ; the other flows southwards, and, again fiepara- 
tiog, pours itself into the southern Atlantic ocean by several 
duuinels, of which the Congo is the principal. 

In suggesting some niodili cations upon this statemetitt it will 
be necessary to treat succesiively of the different lines of river 
oottrse, delineated from this report of the African merchants. 

1, The Gambaroo- The existence of this river, and tlie fact 
dut there are two great parallel streams, insteail of one, running 
dmnigh the region east of Tomhuctoo, forms a. most important 
and unexpected accession to our knowledge of its geography *. 
There canoM, it should seem, be the smallest doubt as to tliere 
being such a river ; for all the merchants who give routes to 
Houssa, Kassina, and otlier countries north of the Niger, poM- 
tirely state, that, after having crossed the main stream of the 
I they come, in ten or twelve days, to this other great 
I jfercr. But, with rq^d to its being a braudi separated from 

m Niger, und like it flomijg eastward, thci'e appears greater room 
Sac doubt. It may lie first remarked, that this early and pcrma- 
nent separation of a great river into two branches, is a phenotne- 

Q very contrary to the general analogy of nature. Without 
inquiring into the circumstances in the structure of the globe 
wbich render it so, it need only be observed, that ajnong all the 
multilude of known rivers, there occurs only one authenticated 
instance. This is the canal of the Cassequaire, connecting llic 
Orinoco with tiie Rio Negro, which is on too -small a scale, and 
under circumstances too peculiar, to form almost any exception 
to the general rule. The improbability is much increaucd, when 
■e find the same authority representing the Gamban-a itself as 
immediately separating, and this excessively rare pli 
as taking place twice within so short a fpacc. 

• Tbc fact discovered by Mr Bowdich, of De Lisle, in 1707, having derinealed 

I »liver near Toinbiicloo, under Iho name " Cambarou ou Niger," is vcrj cui-tous- 

« Dtdiee of such a river bv D'Anville, wliich he refers to ni menttoned in nif 

In, as be supposes, only in delineation. I apprchenit. Iiawerer, that Ml- 

pibniof Monnol is the Gambia, wMcb ofUn beari tbacnonieiit ihc old wrilei's. 
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It may be urgc^i, indeed, as such a. separntion is not absolute^ ' 
ly impossible, that, if supported by poMtivc testimonVi its exis- 
tence cannot be rtjetled. But we must here remark certain de- 
fects in that motle of l vidence upon which Mr Bowdich pro- 
ceeded, so far as it is applied to ascertain the course and direc- 
tion of rivers. It was derived entirely from land travellers, to 
whom the direction of tlie stream is never an object of any im- 
portance. In tropical countries it is not even very observable, 
unless during the rainy season, when travelling is rarely pmc- 
lised. To a. man placed at the confluence of two or more 
Btrcams, there is even a tendency to use language directly the re- 
Tcrse of the real fact ; imagination naturally sugge.iling than 
BE branches issuing from a trunk. Thus, a Jeniie merchant, qnoc- 
ed by the editor of Adamf, p. 197, says : " La separation ties 
deux rivieres, est i une demi lieue de Genne, el Genn^ se 
trouve entre les deux rivieres commc une isle. Une de ces ri- 
vieres court dans le Bambarra, et I'aulre va k Betoo," These 
two rivers are evidently the Joliba and Ba Nimma of Park, 
which flow to Jenne and not from il ; and the informant vm 
probably aware that they did so, but was led by the analogy 
above mentioned to use this language. Instances of similar forms 
of expression arc by no means uncommon, even in European 
writers, 

The mere consideration of these circumstances, seems to Te& 
der it much more prolwhle that these rivers are tributaries fall- 
ing into the Niger, than branches issuing out of it. There i» 
not wanting poative testimony to the same effect. The Gamba- ' 
roo being, accordir^ to Mr Bowdich, the river which paseet 
close by Tombuctoo, must be JInr Zarah of Adams, who, 
though not quite positive on the point, yet, in oppoalion to his 
examiners, obstinately slated a *' preponderating belief," that 
this river flowed to the sovtfi-wesl*. I'he Gambaroo must also 

' Adams' lestiinony lias been Btrangly cnntroverled b} statemenm frain Ame< 
rica, n hkh underlake to prove (hat he never could have been hi Tombuctoo, (■»• 
££itivj^h Magatine for Cktuber 18I8> Il is much corrubii rated, however, b^ 
Mr Bowdich, wbo eoiifirms the name of the river Zah mer (evidenllj' the iBnie u*' 
Mar Zarah), and ihe reign of Woollo and Fnlima or Fatouma, as king and queeiK 
of Tomliuctoo. These names were quite unkiiown in Eurupe when Adama gai^ 
Jii* leatimony, so tbal if he never was at Tombuctoo, he miml have at Jtoat hlT^ 
it good DHgTnil infoin^ation mprrtiTig Ibnt Eiij-. 
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hkve been viewed as the Niger by L«o, who, though he had- 
lieard contrary rumours, professes a strong belief, derived from, 
dbfiervuioiis made during hia readence at Tombuctoo, that iu 
oourw was westward. These testimonici and prcBuniptioiw 
pnilniwd, leave, I think, very little doubt iljton the subject, 
till some more precise report be obtained, I do not wish 
to be con^dered as absolutely certain. 

If we suppose that the Ganibaroo rolls westward, and fulls 
ta the main stream of the Niger, we shall obtain at once a so- 
Ooa of all the mysteries and contradictions which have per* 
l^ed this branch of African geography. It appears from Mr 
^Sowdich's Btateiiients, that Kano and Waiigara (ilescribed to 
under the name oi' Oongoroo) lie tipan the nortli bonk of 
Gwnbaroo ; consequetidy the Gunibaroo must have been 
Nile uf.dte Negroes of the Arabians, who always represen- 
that river as flowing westward dirough these countries. It 
iKUst, as ah-eady noticed, have been the Niger of Leo, rc^presetu 
by him also as skirting ilie same countries, and as flowing 
ypestward. From the podiiun with regard to Kassina, it must 
Jtanv been the river referred lo as the Niger by tlie informants 
' Mr Lucas, who described it as flowing in the same direction. 
^jom these collected testunonies, I was led, on a former occa- 
non, to observe", that the contradictory accounts on the sul>- 
;fKt could only he reconciled by the supposition of two rivers 
flowing through this region, one east and tlie other west; tbough 
be had then no data which could lead him to suspect that the 
pcunt of junction could be at or near Tombuctoo. 
. Si. The Jaliba.—ll appears somewhat otld, that two riveraao 
near to each other as this and the Joliba of Park, j^hould bear 
the some name. Without inquiring whether there be not here 
some mistake, we may remark, that the present river is very 
|ffobably the Gozen Zayr of Sidi Hamet, which, if the Negro 
Zayr be changed to the Moorish Ba, will have a sound nearly 
smilar. In that case it must flow chiefly from the west, which 
is rendered probable by other circumstances. Yahoodee, I pre- 
Bume to be Hoden, a mart in the western part of the desert. 
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which has long carried on a great trade with Tombueloe w 
fialt 

' 8. The main stream of the Niger bearing, aeoxrding to Mr 
Bowdich, the name of QtuMa, — This is another imtaiioe of the 
perplexing transformations to which words transferred ficm A* 
Arabic language arc liable. I agree with MrBowdicb in thinkings 
that this name of Qudla is essentiallj the sane with JloK, betweea 
which a link is formed by the name of Cdley af^iHed to the 
Niger by De Barros. I concur also in the opimal^ that the ITiiSmf 
Browne is probpUy the very same name, river, and oouittry. Ite 
Course is said to be southward of east, which oonfinns the autlMK 
lity of Sidi Hamet, who first reported that direction to Biloy*^ 
and also agrees with Browne. 

In regard to the termination of the Quolla or Niger, Mr Bov- 
dich found only one opnion amoi^ the merchantam Ashabtces^ 
as Mr Jackson had found in Sforrocoo, and Mr Hcmeman in 
Fezzan. They all considered it as the same stream with the 
Egyptian Nile. Such a general concurrence,, though it cannot 
induce our assent to the opinion, seems at least a motive tqi 
itate iasnew the grounds on which it is rejected. I would first 
remark, in addition to the defects already noticed in the -testi- 
iQOhy of land travellers, their imperfect view of the contifnulty 
of rivers. When, after travelling along the bank of one river^ 
they strike off and come to another running in the sane line^ 
ted perhaps the same direction, they are exceedingly apt, with* 
*'6ut farther evidence, to consider both as one and the soma 
Hence the extreme difficulty which Europeans long found iwcbs^ 
linguishing lx?tween the Senegal and Niger, though running in 
opposite directions, merely on account ol* thdr proximity, an^ 
forming apparently part of tire same line. In several routes 
collected by Mr Bowdich himself, the Niger is represented as, 
flowing along ilio fi-ontiei" of Foota Jallo and Foota Jorra, 
which shews that tlie Faleine, the Senegal, and ev«i tlie Gam- 
bia have been viewed as branches of it. The report of a land- 



* He likewise concurs as to its finally taking a southern direction. Mr Bow- 
dich dill not hear o\ Wiissxinah ; but AfHcan names undergo so xnanj tnmafbr- 
inations, that- ranch impertanee cannot be attached to this drjCumstiEince. Okon- 
<Jcc, OP Osan^a, might have undergone such a change. 



Mr M'urray on the Coutm of the Mixtir Nigtv. 
tnivcUn-, tlieivfore, as to ihe eourso of any nwi; unless so lar 
as he lias actually cvtissiil or coasted along it, is to be craisider- 
ed a men.' specuUlion, or rumour, tin it ia cuufirinctl by farther 
CTidencc. Now, it tt)))Mitrs liy Mr Bowdich'K roHten, llmt the 
BKrehsDtfi arc not at ali in the habit of travelling along the coiin 
ttDUous Kne of this supposed mci-. Tbcy strike oft' aa it ap- 
proaches tile Csud«e Lake, tuul trarel through IJegliei-me, 
Darfbor, and Wadey towards Seiinaar. Thus leaving the 
Niger flowing eastward, and coming, ai\cr n con^derublc inter- 
val, lo the Bahr-cl-Abiad, flowing also eastward, their iiiiagina- 
tioB H very naturally ted lo umie these two streuuiii, tliough 
Mporate, into one. 

Id of^KwiUon to the reports, or mare properly ojiinions of 
persons hviog 1000 or 1500 miles from the i^pot, may be ^laeed 
Ifae lestiinony of Bmwne, an active and intelligent inquirtr, 
who rcsidc-d for six moiilhs in the capital of Darfuor, attout SOO 
nttes from the Kne which the Niger must follow in making tliis 
Mq^msed junction. He heard nothing of il, however, button 
(be t»itti-ary,rec^vedaparticiilar account of tlieorigin of the Uahv- 
ri-Ahiad, as derived from a number of torrents descending front 
*l»e Mountains of the Moon. This ix?rfectly agrees with the de- 
foe«tion of Pltilemy, who, though not perhaps nearer thanEg^^>i, 
jcdded constantly in that country, and was liabitually occupcd 
geographical inquiries. These two testimonies, thcrti'ore, deci- 
dedly outweigh those of the merchants in the western extrcniil;) 
•f Afiica. The truth is, however, when we come to any preciat^ 
Btatements on the part of the latter, they are found to \k coat- 
pletely at vai-iaBce with the intereuec whii-h they have deduced 
6mn them. A Moorish merchant, indeed, assured Mr Jaeksuti, 
dtat he, with a party of his friends, made a voyage by water 
•icng the Nile from Jenrie to Cairo; but, he added, that in 
jeverai places they founti its chanoel almost dry, and were obliged 
■fB carry the boats over land. There ai'e certjunly some rare iu- 
ces where a river may continue to flow without receiving 
accessions, and may even sustain sonic diminution. But thiU a 
■tream bo mighty as that which is umversally described to flow 
Arough the heart of interior Africa, should dwindle into so 
^paltry a brook, as not to float a canoe that can be carried (in 
's backs, is what no oot? I ihiul; cr.n be so credulous nf^ U> 



1 70 Mr Murray on. the Course of the River Niger. 

imagine. A person of credit also assured Mr Homeman, that 
the communication of the Niger and the Nile is ^ very little, 
unless in the rainy season.*" This evidently gives up the iden- 
tity of the two rivers, and implies merely some small connecting 
cut, hke that of the* Cassiquaire. This is no doubt possible^ 
diough I think not probable, considering the rarity of the occur. 
rence, and the mountainous character of the country described 
by Browne, to intervene between Darfoor and the sources of the 
Bahr-el-Abiad. 

This hypothesis being disposed of, and there being no men- 
tion of any great lake or inland sea upon the course of the 
Quolla, there appeiars no alternative but that of its discharge u^ 
to the southern Atlantic. Upon this subject the Ashantee mer- 
chants had nothing to say ; but Mr Bowdich having resided fiar 
some months at Graboon, obtained some important infiarmatiaii 
Kspecting the rivers of that part of Africa.* The naUves men- 
tjoned the Wcda, as a river considerably to the north of thetf 
oduntry, as the greatest river in the world, four or five miles 
wide, and flowing to die eastward. There can seemin^y be no 
doubt as to this being the same river called by the Moor» QjiuiUa* 
Another river, called the Ogooaway, was also described -.as 
:.oommunicating with the Wolla, and then rolling souihwards 
through the intericH*. After pursuing a long and winding course 
through vast savannahs, it was said to separate into two brandies, 
the largest of which formed the main stream of tlie Congo^ 
while the smaller one discharged itself into the ocean at Gape 
Lopez. This would form certainly a very large Delta, which 
could, however, be less wondered at, as the river, previous to 
separation, would have held a longer course than any other 
perhaps in the world. The Gaboon and Danger form two other 
estuaries, the origin of which is unknown, and which may pos- 
sibly form part of the same great Delta. Much in short re- 
mains to be cleared up ; but, upon the whole, the probability 
seems very strong, that this celebrated stream must find its way 
liy more than one channel into the southern Atlantic. 



Alt. %XXU.—Nvtke cmcimhig David Gilbert Tate, a lad 
torn Deaf and Blind, in the Sfutland Islands. By Samuel 
UlBSERT, M. D. M. W. S., and Corresponding Member of 
the Philosophical StMucty of Manchester, kc. Contained in a 
Letter lo Professor Jun:e»jii. 

Dear Sin, jj 

X/URING a mineralflgical excursion in the course of last 
wmnier,. whilst I was engaged in examining the IsUnd of Fet- 
in, situated to the north-east of tlie Shetland group, I theax 
leamt the existence of an adult born deaf and blind. Upon 
diifl information, I hastened to pay a visit lo so remarkable an 
•rtiject, the knowledge of whom seems not to have extended 
eyond the insulated place of liis nativity, where lie has dragged 
R an unnoticed existence for 25 years. On my return lo 
!dinburgh, the Jiistory of this unfortunate being liaving excU ,, 

id much interest among those to whom it has been eommuni- J 

I now take the opportunity, in conformity with your re- t 

[U«st, of furnishing you with some of the most remarkable i 

tjbatures of the case, regretting at the same time, that my en- t 

ments have hitherto preduiled me from publishing a more 
lished statement of it. This I shall attempt in my first mo- | 

if leisure; in the mean time, I sliall be happy if the I 

notice now submitted to you, will prove acceptable. . 

I must, at the same time, offer a caution ag^nst the expecta- I 

rticn-of a case equalling in interest that of James Mitchell. The | 

)ject of this notice, in addition to the loss of certain organs i. 

' sensation, appears to add that of his powers of comprehen- 
The observer, though shrinking from an involuntary as- 
Doation of the name of man, with that of any earthly creature : 

rhich may exhibit no emotions beyond those which are pro- 
luced by mere natural appetite, is still incapable of withhold- |i 

Dg the confession, that, in an exclusion from all sound, in a 
leprivation of sight and intellect, this unfortunate object haa 
a existence in no degree advanced above ihat of a race of ani- 
Bsls occupying the lowest scale of creation, 
David Gilbert Tate is the name of this singularly destitute . 

}fe is said to be twenty-five years of age. His parents 
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arc in very indigent circunistaiiOTs. About two years 
iy to the birth of ibis youtlj, they had a daughter, who, from 
her irfimty, displayed gvciy symptom of idiotism. There was 
that torpor of the menlai facuitjes which is denoted by an in- 
docility of apprchfiisjon, and aii artitulation which eould not 
be rendered subservient to the jjuqirsos of speech. Home time 
after her birth she became blind, ijlie stitl lives, and is iweuty- 
Beven years of ngc. 

Abfiut tiro years afWwards, was bom David Gilbert Tate, 
faaving mental defects similar to thoee of his sister Grace TaXff, 
but adding to them the want rrf sight and hearh^. It may be 
remarked, that the mother of Tate has had eig^t other cbU- 
dren, who manifested none of the defects whidj, conjoiaed in 
/me individual, render his case so Mngular. 

On my visit, in company with Mr Nicholson of Lochend, and 
Captain M'Dermid, (two gentlemen to who.se hosptabic kind- 
ness in Shetland I am much indebted,) to the miserable hov«i 
occupied by the Tates, one of the worrt in the isLand, tie b- 
mentaWe object of our visit first atrestod our attention. H« was 
^vanning himself by a fire, occupying ihe centre of the bni, in 
a posture not unHke that which is dewribed as peculiar to the 
Moors; that is, he was not actually seated, but seemed matt 
■it ease, with his chin occasionally resting upon hi.s koees, «4)ilat 
hi? extremities weregatlieredupto the trunk. The stemiun -wbb 
mucli protruded. The lumbar and dorsal vertebrie appeared to 
be somewhat cun-cd, but whether or not this wa-* the effect of 
dtaeaee, as of rachitis, or was an habitual position of the trunk, 
which was bent forwards equally with the atemimi, I CBuld not 
learu. It was, however, a matter of great surprise, to find ibct 
this position was maintained in his gait, and to team from the 
mother, that no attempts had been made to teach him to waUc 
erect. The jwrents of David had, from \»s birth, regarded htm 
ill the hopeless light of a forlorn creature, whose peculiarly be- 
left lot no tuition could ameliorale. Consequently, if we could 
be assured, that disease had not induced the postian of tlie 
body aliuded afet possibly afford a reply to the question, i 

whether the is the natural or acquired pontion of 



To Davi.i 



attitude was certainly not habku- 
lereion, was miuntaiiicd with very I 
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dinffi, whilst its continuance met witli his most deter* 
[ re^stance. In his person, David Tnle shewed much 
emaciation and iet-ble muBcular powers, little iuclined, perhaps 
from the mode in whicli he was broughl up, to exposure in the 
open ail-, clitisinj; most frecjiienlly to remain in ilie house, in a 
plwre nearest to the fire, When compelled to assume an erect 
positicHi, an ojiportunity was attbi<ded ol' remarking his general 
(Ayaofinomy. His countenance certainly appeared very idio- 
tic. His foretiead, which in the lower part protruded, wns in 
the Ujipt^r part retreating, whilst the occiput appeared rather 
flattened. Kin whole iMxly seemed emaciated. Ijie chin was 
tery prominent. Hi^ mouth was remai-kabjy wide. His nose 
venr Bharp. He was tiluKKt in a slate of nudity, never having 
I accustomed to v-nvr more than a coarse blanket, slightly 
Hed round him, to as chiefly to cover liis back. Tlie pupil c^ 
e c^es shewed the pitchy block and dilated appeanmce dia* 
bcteriatic of amaurosis, and the iris did not contract or dilate 
Ipon the sudden application or nHthdrawing of a candle. 

When first observed, David had no Benisible object within 
lb grasp. It wa!i tlien curious to observe the innumerable 
bUKCuIar contraclitsis of his fingers, and the velocity with which 
heir motions were csecutetl, to proiliice a rapid change of po- 
iltioa, Viewing from what a ample origin, being neither more 
Mr less tlian the solitary circumstance of varied niuscukr con- 
nctiun, exerted in parts of the body best calculated to prcv 
bee the effect, that the enjoyments oi' this individual were 
k«I. MetajJiyMciaiis may refer all our enjoyments of tout 
It «f any other sense, to the same source of varied position, but 
via only in such an individual as David, where tliese are un- 
Hxed with motives of action, arising from any other oi-gans of 
SHation, except occasionally those of »iiell or taste, that specula- 
Itns on the abstract sources of tactual pleasure may be confirm- 
i. It was of importance to ascertain, in the next place, what 
directs, by being opposed to, and consc>quently resisting the 
MHMCular Gontractimis of his fing»%, (which is all we mean, when 
Ire epeidc of d:>jects of touch,) appeared to afford tlie highest 
gntificotion. The answer given by the mother, vilien a que- 
stion to this effect was put to her relating to her son, was in the 
Uii£aasxy. It afibrded tlic most direct proof nf 
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the law to which our pleasures are subject. That there may 
be a continuation of pleasurable sensations, it is net-essary that 
the causes of them should be continually vaiicd. The most 
beautiful landscapes, or the most exquisite monimients of art^ 
when long opposed to vision, lose all their captivating power. 
Applying tills jirinciple, therefore, to the case of David Tote, j 
and conceiving it highly possible, that the abstract causes of 
pleasurable sensations in touch, might in this individual be eit- 
cmplified, the sultstance of the answer given by the parent to 
the question, " What did the boy like best to handle ?" which 
was, " Each tiling that he can alter the Kha))e of," comprehend- 
ed all that might have been anticipated. The above was her 
direct reply. She at the same lime reierred to the flexible sub- 
etances in the cottage, as to woollen and linen clothes, materi- 
als of cotton, or to straw, These were tlie objects the form 
of which he could change, and which consequently yielded th» ' 
greatest sum of enjoyment. 

At the same time, when various objects were presented to 
him, he preferred smooth surfaces to those which were uneven 
or rough. Of the latter description, the outade of the tea-ket- 
tle, coated willi sooty matter, was particularly disagreeable to 
him. 

Upon iirst hearing of this youth, I naturally expected that 
his sense of odorous substances would be pre^miBently acute. 
In this expectation I was disappointed. There was no evi- 
dence of this acuteness when I was present ; nor from the repre- 
sentation of his parents, am I inclined to think tliat it was ever 
exhibited. The question then is, If the sense was blunted of 
suspended.'' It certainly, from my own oliservations, and the 
inquiries wMch I made, did not seem to be obhterated. It is 
therefore very probable, that the circumstance of his idiotisni, 
(to the use of which word I attach no otlier meaning, than tbat 
the law by which ideas are associated in his mind, is, from an or- 
ganic derangement, comparatively ineffective,) may have prevent- 
ed the particular exertions of this organ. I paid a second viat to 
David Tate, 
of this instt 
stances to 
day on whii 



purpose of satisfying myself upon the state 
'tion, by the applioation of various sub- 
t unfortunately for my purpose, the 
the hovel, happened to be the time 
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I his repose, when his parents were naturally very unwilling 

It he should be disturbed. 

Iy It may be here noticed, that David's Interval of time set apart 

w sleep, is never regular ; it is very indeterminate in length, 

d consequendy it may so happen, that either the day or the 

Ugbt may constitute his hours of vi^lance. This cirtmustance 

^ords an additional proof, how little David's imbilfi have been 

ideF the control of proper tuition. 

k The sense of taste has, from the scanty meana of David 

^^te's parents, had little opportunity of being gratified by varied 

.objects. All I could learn on lliis subject was, tliat, in prefe- 

reoce to 6sh, he chiefly hves on nieaj pottage. He b alwayi 

tei by his mother with a spoon. 

Fauca de appeUtu vencreo in hoc adolcscente manifesto res- 

Hanc enim quKstiuneni, vir illustris^ms DugelduB 

^wart, in Jocubo Mitchell, sic defendit : " Neque inutile fo- 

, neque ab honestisslma sapientia alienum, novisse quo mo- 

o hie niiseraiidus, jam puber factus, se habucrit quoad ad res 

Davidis Tate seminudum corpus banc propenaon- 

1 detegcndi facultates quidem copiohissimaB prjEStat. Geni- 

i ipsa solito anipliora videbantur. Mater ejus (nam pater 

::atu occupatus domo longe abfuit) miht ad rogata respou- 

i parum haisitavit. In memoriam revoconduni est, Davi- 

tem semper in casulte orcom suo mure sedere assuctum esse. 

Iffipe ideo eveuit, ut crura niulicrcularum familiariler domum 

nviaeatium, pueri omnia con tree tantis, digitis occurrerent. Ta- 

igitur exemplis, mater confitetur se soapius admiratam 

Be, qua cupiditate manuB ejus muliebribus cruribus adhasre- 

snt, et quanta maxima edentate, per suuunam unmem cutem 

laud vesdmentis earundem coutcctam, tactuique ideo subjec- 

Ltam, digiti aberrarent. Interea in miseri corpore, notaj veneris 

s desideratfe (scilicet priapismus) in oculua parentis vel ad- 

uitium sese manifestos darent. Use autem res naturam ap- 

etitus venerei in^tam clare comprobare viderentur. 

Oporteat quoque hoc in loco adjiccre, ut in dejecljontbus 

i vel vesicae, nullo pudoris sensu hie miserandus colnbeatur ; 

l^eque unquam his excernendis locum idoneum ut seligeret do- 

[i potuit. 
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David's intnnatkms of x-oice, which I only lieard wlien Ins 
[laiiit'ul feelings were intended to be expi^jssed at the erect por- 
tion ill wliich he was placed, were rainewhot remarkable. They 
were hiyiily mekKlkHiu, lieing uttered in ahitoiit evei'y key ; and if 
iDii£ic, an Bcaue phllorapJiei'^ xtate, l>e the natural language of 
pasHon, llkia idea was ptrhajK never tx'tter illustrated by exam- 
ple, than in the case of this iii>taug)it )'niilh. 

I have, lastly, to say a few wtirds on the nicnt&l faculties of 
David Tate. Here, howe%er, they must be in relation to the 
simple qucElion respecting the generation of iduas in the tmnd, 
produced after the causes which have exdted sensations are with- 
drawn, and the state of efiectiveiiess in ibe law by wliich ideas 
are associated. The evidence toucliing the law of ideal associa- 
tion or menwry, as existing in the mind of this unforlutiate 
youth, comprehends a few of the most simple events, Pr^ 
viously to receiving food, his mother taps his hand v.ith a Bpoon, ^ 
which is recngnised by the poor object, as a signal that she is 
preparing to satisfy his hunger. In an instant, therefore, the 
haiKis of David are extended to receive the basuu, id iv-hich is 
contained his puttsge. The existence of memory, or cif an as- 
sociation of ideas, is, in the next place, proi'ed Iry the attachment 
which he is said to express towards his mother, who constantly 
feeds him. This is denoted by a irstlessness, when he cannot, by 
feeUng every object around him, detect her presence; her ma- 
ternal offices of kindness, are also preferred Itcfore those ctf ai^ 
i>lher individual. 

I have already alluded to the idiotism of the aster of Darid 
Tate, There ib rea.son to believe, that the brother is ni a ^ 
milar situation, though sudi a state of fatuity is difficult to be 
proved in an individual possessing so few avenues, by wliich ex- 
ternals objects can be conveyed to the mind. 

These are the leading circumstances in the case of David 
Tate. I have now only to apologize for the hasty sketch which 
I have drawn up, but which 1 intend to perfect in tlie lirsl op- 
portunity of leisure afforded to nie. The limited time I could 
conveniendy *'-*— ' from other avocations in Shetland, for the 
purpose ol" ^ 'emarkablc youth, must be a further 

apology fur n the history now rendered to you. 
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I can, however, only add, that as doubtless there arc many 
mofe drcumstances upon which the philosophical enquirer may 
mh to be satisfied- respecting the habits of David Tate, I shall 
be happy to communicate any information respecting the me^- 
dium through which his queries may be best answered. — I am^ 
&c. 

Edinburgh^ 18^A^pri/1819. 



XXXIII. Proofs tJuit the Beaver rms Jxyrmerly a native of 
Scotlcmd, incbtdtng an account of some Fossil Rerkains of that' 
animal found in Perthshire and Berwickshi/f'e. By Pateick 
Neill, F. R. S. Ed. F. A, S. & Sea W. S. Communicated' 
bjr the Author *. 

XT has generally been believed, and probably not without riea- 
wn,- that the beaver (Castor Fiber, Lin.) was once indigenous to' 
different parts of Britain, particularly Wales and Scotland. I 
shall Grst notice the e>'idence of tlie existence, in former times,' 
of the beaver in Wales ; for, in this way, as will presently ap- 
pear, some light may be thrown on the question of its having, 
likewise been one of the native quadrupeds of Scotland. 

The earliest written authority on this subject with which I- 
am aequaintedy is contained in^ a remarkable document of the 
9th century, which has been fortunately preserved and publish- 
ed, — the Laws of Howel the Good*}-. In Book iii. § 11, 12. 
where the prices of furs are regulated. 

The Marten^s skin is valued at v £4 cZ.- 

The Otter's (Ddyfrgi or Lutra) at..; 12 A 

The BeaverV (Llosdlydan or Castor) at no less than 120 d. 
or at five times the price of the marteirs fur, and ten times the 
price of the otter s. From these brief entries, I tliink we are 
entitled to conclude, 1. That the beaver (by the legislator dis- 
'dnguished by the descriptive and appropriate title of Uosdlydan 
or broad-tail^ and, as it were, contrasted with the ddfjfrgi, wsu 

* This paper was read before the Wernerian Natural History Society cm the 
Ist of May 1819. 

X Leges Wallicae by Dr Wotton. 
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ter-d<^ or otter,) was then hunted in Wales for the sake of its 
fur : S. That this skiii was held in high estimatioti ; and, 3. That 
the beaver had alromly, before diL* close of the 9th century, be- 
come a scarce animal in this country. 

The nest authority which has come to my knowledge, is con- 
liuned in the " Itmeroriiim Carabriie" of Sylvester Giraldus de 
Barri. This writer, it may be remarked, made his journey into 
Wales, towards the end of the 12th century, or about SOO years 
after the date of tlie laws of Hywel Dha, as the attendant of no 
less a. personage than Baldwin, Arehbiahop of Canterbury, whose 
zeal led him personally to excite fbe Welchmen to jcnn in the 
projected crusades. In such compuiy, and on such an errand, 
Giraldus must have had ample opportunitieB of intercourse with 
the best informed people of the districts through which he pass- 
ed ; and that he was inclined to be an observer of nature, i» 
proved by the single fact, that when he arrives on the confines ^ 
of the river Teivi in Cardiganshire, he immediately seems to ' 
forget the object of his inisson, makes a long digression on the 
natural history of the beaver, and enlarges, with evident satis- 
faction, on the habits of that singular animal. Although he re- 
hearses some of the e?q)Ioded tiables of the ancients, yet otho: 
parts of his account are very accttrate, and may be conader- 
cd as bearing the marks of a description made from actual ob- 
servation. He mentions, fur instance, that, in the course of 
time, the habitations ol the beavers assume the appearance erf a. 
grove of willow trees, rude and natural without, but artfully 
constructed within ; — that iJie beaver has four teeth (incisores), 
two above and two below, which cut like a carpenter's axe; — 
and tliat it has a broad short tail, thick like the palm of the 
band, wliich it uses as a rudder in swimming. In the simple 
and bold language of a man who knew the truth of what he 
was writing, ho says of the Teivi, " Inter universes CambrisB 
seu etiani Llwgriie fluvios, solus hie castores habet i" and adds, 
" In Albania quippe, ut fertur, fluvio »militer unico habentur, 
sed rari *." We may perhaps infer from this cautious mode of 
expression, ' ' e author intended to contrast the nature of 
his evidcB -mate, that the fact previously mentioDT 

■ I»in.Ct 
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«! depended on surer groiuith, ta on liis owti observation. But 
dit very cautiousness of tlie langua^ iu wlikh tJie rqxirt rela- 
tive to Albania h repeated, ouglit to increase our reliance on its 
autbenticity. It would aj>pear, therefore, tliat in the 12tlt cen- 
tHTjr, die beaver still existed in Scotland, but was then a acaroc 

The first of the native topographera and liistoriiuis of Scol^ 

• land whose works assumed a printed form, and have come down 

to us, is Hector Boctliiu:*, who wrote his Descripliun and Iliiitory 

'abaut 300 years after the time of Gtraldus, ur towards the tnd 

ff the l&b century. After describing the dimensbns of Loch 

NesE, he says, *' Ad lacus latera, propter iugenta ueuiora fe- 

-rarum ingens copia est, cervoruin, equorum indonutorum, co- 

I isecdorum : ad hsec, martei'ellie, fw'inx ut vulgn vocantur, 

uljies, mustdiL', Jlbri lutne«|ue, incumparabile nunicro, quo- 

t-nun tergora cxtcree gcntes ad luxuni inimenM) pretio coemunt*." 

Here the ^bri arc enumerated with such perJect confidence 

{ the (ftlwr quadrupeds wliose furs were in request for eX" 

'portatioti, that we may seem fastidiutis as to evidence, if we bea- 

mte to admit tliat beavers were sti 1 to be found at Loch Ness, 

in the time of t\w author. But the " incomparable numbers,'" 

' iminense prices," of Bocthius, are phrases which may well 

ttogger our belief; and they ibnu a singular contrast with the 

" MDgle river" and " rarity" mentioned by Giraldus three cen- 

tufiea before. 

It may further be remarketl, that Bellendeii, in the transla- 
ted of Buethlus whidi lie imdertook (probably about the ycai' 
1SS6) at the request of Kii^ James V'., wliile lie omits the cfilfi, 
capreoti, and even the iulra; mentions bevers without the slight- 
- M bedlation. His words are: '* Mony wyld hors, and among 
[,yatne ar mony martrikis (pine-martens), bevers, quhitrediB 
Xweazels), aiid tuddi-s (foxes), the furringis and skynnia of 
tfiE^me are coil (Iwught) with gi-eat price amang uncouth (fi>. 
,*rign) merchandia ■f-.'" It must be confessed, however, tliat the 
Carelesmess and looseness of the translation, as evinced by the 
Very passage in question, greatly detract from the concluMve- 
B of Bellenden's testimony ; for it seems at least fidly as pro- 
liable that theje were fallow-deer and roea in the forests of Loch 
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Ness, OS tliat there were wild horses there i and it admite 
doubt whatever, tliat otters were then to be found on the banks 
of the lake, for they are so to this day. 

In the Statistical Account of Scotland, it may be noticed, no 
mention is made of any trace of the remains of these animak 
having ever occurred in the neighbourhood of Loch Ness. What 
is more remarkable, in the extensve excavations along the line 
of the Caledonian Canal, from Inverness to Corpach, and m 
tile course of deepening, by means of a powerful dredging-nift- 
chine, the bed ol' Loch Dochfour, no bones of the beaver, nae 
indeed ol' any other quadi-uped, have occurred. With the eft. 
ception of marine shells in the alluvial land next U> the sea, th« 
only organic remains hitherto found, have belonged to the \&- 
getable kingdom, and have ciinsi»(tecl chiefly of filhcrt nuts and 
trunks of oak trees. I state this on the authority of otie of thfc 
resadent engineers, who adds, that ever since the commencement 
of this national undertaking, all the sub-contractors and ovsr- 
Beers have been enjoined to preserve any organic remans, eepe- 
oally skeletons, which should occur in the progress of the work. 

The accuracy both oi' Boece and of BellendeD seems to be 
strongly impugned by. this important fact, that no mention 
of beavers occui-s in any of the pubhc records of Scotland 
now extant. In an act dated Jiuie liSi, c, SJ2. " Of th« 
custome of furriugis," mertriclcs (martens), fowmartes (pole- 
cats), otters and tods ((l)xes), are specified, but not a word t> 
nid of beavers, although lliese, had they existed, must have 
been the most valuable of all, not only for their furs, but for 
the substance called castor, (found in the inguinal glands of the 
animal), which in those clays slill retained some share of its an- 
cient repute as a mediyne. As it is pretty plain from th»r Wii- 
tings, that neither the historiographer nor his translator had ths 
slightest claim to the cbaiacter of being naturalists, and as botll 
give abundant protifa of their nationality, in boasting beyond 
measure of the products of their country, it may be conadered 
OS not improbable that the beaver was extinct in Scotland be- 
fore tlieir tima..£] ' '">ugh the tradition regarding its existence in 
former daj^ i sti-ong and general, as to lead them t>i 

enumerate \ ition among the wild animals of the 

country ; — '^ ( as the capcitailzie, or cock of the^ 
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wood, may Btiii be found marked, in some popular books, as a 
native of the Scottish Highlands, olthotigh a century has elapsed 
since it ceased to be heard in our pine forests. 

Sir Robert Sibbald does not, on this lopic, sliow any of that 
preciwon, and zeal for inquiry, which ehutacterize many other 
pwls of his writings. He contents himself with referring to 
Boece, in proof of the beaver ha^^ng formerly been found in 
Scoliand, and adds, with seeming indifierence, " An nunc re- 
penatur nescio "," It shoukl however be remembered, as a 
partial Justification of this apparent remissness, that, at the pe- 
riod Jn which he wrote, the upper or western parts of the coun- 
ties of Aberdeen and Invemesa, the reputed haunts of the bea- 
ver, were difhcult of access to a degree now scarcely to be con- 
caved. An enhghtened Legislature and Government, by libe- 
rally promoting the formation of commodious roads in almost 
evetTT direction through the Highlands, have converted into a 
safe and easy tour of a fortnight, what would, in Sibbald's time, 
hare been regarded as a kind of summer's journey, fraught witii 
DO little danger. 
No modern writer on the natural history of Scotland, seems 
mto have examined the subject. The late Dr Walker, Professor 
' Natural History in the University of Edinburgh, in his 
' Mammalia Scotiea -f-," merely states, that beavers formerly 
f Aisted in this country, but arc now wholly extinct, and makes 
1 allusion to the passage already quoted from Giraldus. In 
rfcis lectures, however, the Doctor used to mention, that the 
I Scots Highlanders still retain, by tradition, a peculiar Gaelic 
^'lUme for the animal. 

■ In order to satisfy myself with regard to tlie value of this 
ididonary evidence, I applied to the venerable and learned 
Dp Stuart of Luss, — a gentleman distinguished both as a natu< 
ralist and u C«ltic scholar, — who was the friend and feUow-tra- 
v^er of Pennant and of Lighlfool in their principal excursions 
[trough Scotland, and who has devoted a great part of his 
e to the laborious and important task of translating tlie Sa- 

■ Scotia IlluBlrala, Para II. Ub. iii. p. 10. 

f Porthuraoiw Ei«aj« on NaluraJ Hinory, Ac. gto, jt. 190. edjWd hy Mi 
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cred ScrijrtuiL-s into tlic Gaelic language. From him I 
H confirmation of Dr Walker's ulatCTnent, that the ancient Gaeiie 
name of tlie beaver is still Iinawn to tht Highlanders in tlw 
mote western diutricts of Scotland, " The naine (sayn t!)e Doc- 
tor) is Lo.tleathan, derived from los, tlie tail, point or end o*' a 
tiling, and Uathnn, broad; or, Dobhrnn lodeathnn, tliu bnad-' 
toiled otler." The Mmilarity between this Gaelic nnnie. hfindAd 
down by Iradition to the 19lh century, and the Welah nnne 
(Llosdiydan) recorded in tile Legca Wailicjeofthe 9th cwoHiiy, 
is very striking : tlie etymology of tlic names is CT-identiy the 
eame ; and indeed they may be regarded as identical ■. Br 
Stuart adds, that be recollects to have heard of a tradition »• 
mong the High lanti ere, which he thinks is probably still prcsOTn. 
«d in the country, that the " beaver or broad-tailed ott«f oncfl 
^mundcd in Lochaber."* 

I have now lo ^tate, that tlie e\idciicc, writlon and traditlOK 
ary, which has just been detailed, tending lo elioir that beoWTl 
formerly inhabited Scotland, has reeedved the most ample 
firmation, from the occurrence of unaltered fossil rcmaine of di6 
animal on Ino occasions^ first in a county to the north, and 
next in a county to the south of the Forth. 

The first instance 1 have to mention, occuiTed no loss than thirty 
years ago, but has not hitherto been noticed in any puWcoduH; 
Prom an entry in the minutes of tlie Society of An4i()tutn» tA 
Scotland, dated 16th Ucccmber 1788, it appears, that " Dr ¥tm 
quharsun preseutei) to tlie Society the fussU (>kelt4uii of die hod 
iuid one of the hauncli-ljones ol' a. beaver."" These bones 
presen-ed in the Museum of tlie Society ; and I was allowed U 
examine them, and compare them with others. The back pa 
of the cranium is gone; and tlie zygomatic arch of the left ori 
is shattered ; a |isrt of one side of the lower jaw-bone is likewi 
broken ; of the incisores, only some remans of those of tl 
lower jaw now cf:isi. What, is called tlie liauncli-bonc, is li 
left OS innominatum of the pelvis ; it is quite entire. I have n 
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\ faul an i^^xntunity of comparing it with the Banie boiie in an- 
xither beaver; fur Edinburgh does not at preaent aftni-d a com- 
plete skeleton of this anbnal. But I compared it wiili the cor- 
responding bone in the otter, the Itadger, and ihe Iok, as tlic wild 
quadrupeds moat likely \o have occurred in Perthshire ; and am 
Mlistied that it had not belonged to any ol'tliese. The pelvis of the 
be&ver is more elongated; this oe Innoniinatum is almost twice 
(he lenf^th of the same bone in a full grown otter; and tite fijra- 
men thyroideum i« very large, even in proportion to the bone 
I iuelf. All the bones are dyed of a deep chocolate colour, 
fc from the state of the sutures of the cranium, and from the 
■ me of the bones of the nose, which are complete, this animal 
" ^ipesTB to have been of full growth, but not aged. 

On applying to Dr Farquharson, I had the satisfaction to learn, 

that these were really tlie remains of a Caleionicm heaver, havii^ 

I been dug up in the parish of Kinloch in Pertlisltire, near the 

t of the Grampian Mountains. The Lwh of Marlee, on the 

property of Mr Farquharson of Invercauld, is tlie last or lowest 

series of small lakes, extending almost from Dimkeld to 

(Wturgowrie, nearly in the direction of the liigh road between these 

tjdacee. This loch bad been partly drained, for the sake of tibe 

1 stores of marl it contained, which in some places was found 

B a layer almost twenty feet in thickness. In one of the marl. 

» cm the margin of this loch, under a covering of peat- 

MB between live and hx feet thick, the beaver's skeleton was 

K»v«^. The bones already mentioned, being tlie 0rmefit and 

Mt .perfect, were saved by tlie workmen ; and being accidental. 

seen by Dr Far<juhari>oii, were carried by him to Edinburgh, 

d presented, as already mentioned, to the Antii}uarian Society. 

[a a. neighbouring marl-pit, a pair of deerV horns, of large 

i and with tine antlers, were found nearly at the same time ; 

ed along witli these, two " leg-bones, so deeply grooved as to ap- 

lear like double bones.'" These last, it has been suggested to me 

^ Dr Barclay, were probably the metatarsal hemes of the great 

leucs of doer, which appears to have been contemporary with the 

raver, and to have become eictinct much about the same period 

with that animal. In the Statistical Account of the parish of 

Xinloch, published in 1796, tlie occurrence of the deer's horns 

^ mentioned, but no notice is taken of any remmns of llic 

■ beaver having becij found. 
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Till! second instante occurred so late a» October last, on the 
.egtateofKimmerghame, in tlie parish of Edrom, near llie head uT 
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that district of Berwickshire called the Merse. Since this estate 
was acquired by tlie present proprietor Mr Bonar, banker in E- 
dinburgh, he lias made important improvements In the courae 
of these, lie drained a morass called Middlcstofa Bog. Under the 
peat-moss here, a layer of ahcll-marl occurs, varying in thickness 
from tour to eight feet. Different marl-pits have been opened ; 
and in one of these, the remains of the beaver were found. They 
were tiituated at the depth of seven feet from tlie surfsc^ 
under a layer of peat-moss of that thickness. It is remarked in 
a letter i'rom Mr Tlioraaa Dickson, overseer at Kinimerghune^ 
to Mr Bonar junior (who took a lively interest in this in- 

. vestigalion), that a layer of a kind of loose whitisli substance^ 
generally ixicurs between tlie bed of compact peat-moss aa4' 
the bed of marl. From a specimen sent to Edinburgh, litis 
substance appears to consist of several miiMCt which grovr ifl 
marshy ^tuutions, much decayed, but among which SphagQftm 

.iatifolium, S. capillifoliiim, and Hypnum cuspidatum can be 
readily distinguished. The bones of the beaver were imbedded 
partly in this loose .and a|K)ngy matter, and partly in tiie marl 
below. Only the hard bones of the cranium and face, and the 
jaw-l>ones, retained enough of their firm texture to lit them for 
being removed and preserved iu a dry state. Around tliese, how- 
ever, dispersed in rather a proiniiscuous manner •, were many 
bones, wliieli, from their size and ap)Karance, evidently belonged. 

.to the same miimal. Several of the long bones and vertebra, while 
they remained in, situ, seemed perfpct; but on bc-tig touched, 
they were found to be iiearly in a state of dissolution ; vul 
though some were carefully taj^cii out, they speedily mouldered' 

. down on be'mg exposed to the air, and becoming dry. . 

Mr Bonar Junior having carried the skull and lower jaw- 
bone to Edinburgh, presented them to Professor Jameson, fiwj 
the College Museum; and at his request I have drawn up i 
tills notice. Mr Bonar subsequendy transmitted spedmens 
of the diffei'ent. I.tits of the jK-at-mosa, and of the vcge- 

• The appar the akeleton ii not to be ascribed lo violence, 

but to Ihp grartiu parfa by unequal aulwidence. The appear- , 

•nde nf ihe marl, ells, of the genera Lymnca and Succineii, ca 

Be traced, indical ilnic of tranquiUilj. 
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te1)lf remains which occur in it, and also of llie marl. A- 
■teong the vegetable remains, common filbert nuts, or at least 
fS»e shells of the nuts, were abundant, A large specimen of 
Boletus suberosus so greatly resembled the hoof of some 
Dial, that it had been laid aside as such by the work- 
n ; but tlie tubes and pores are suffieicnily distinct to afford 
diaracters. The overseer mentions in his letter, that the fossil 
*ood which is found, is *' principally birch and alder ; with some 
itok, though not much of it ; but no kind of fir-cones have been 
^Jtserrod." 

' Mr Bonar has in his possesion a pair of horns belon^ng to 
iffie Urge extinct species of deer already mentionetl, in high 
presentation, which were found in the same marl-pit, and near 
: same spot, only two days before the occurrence of the 



' The head of llie beaver from Berwickshire is in a much more 
lerfect state than that from Perthshire. The cranium and 
nes erf the face are entire; so is the lower jaw-bone; all 
i foor incisores are perfect, retiuning the peculiar kind of 
■floured enamel which clothes the outer half of the circumfe- 
e of the tooth ; the cutting edges remain i'uUy as sharp as 
(recent specimens from Hudson's Bay. The molares are also 
mplete: It is considered as almost characteristic of the beaver 
1st the grinders are without distinct fangs; but in this speci- 
^^ ni, root-like bases are seen projecting from some of tlie teeth', 
Irough their sockets into the orbits. The bones arc dyed of a 
nisb hue, but not nearly so dark as those from Perthshire: 
e exterior enamel above mentioned, winch in recent specimenB 
I' of a brownish-yellow or dull orange colour, has become al- 
it jet black. 

On comparing these fossil heatis with recent ones from Hud- 

s Bay and Canada, in the possession of Professor Jameson 

nd Dr Barclay, it appears that they all belong to the same 

^^ ies of Castor ; but although there seem to be no sufficient 

pecifie distinctions, it may be mentioned that the two fossil speci- 

ins have a greater resemblance to each other in general shape 

imd proportions, than to any of four recent specimens with 

which they have been compared. In the fossil specimene, in 

^particular, the nasal bones are proportionally larger than the 
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aame partu in ihe recent sjiecimcus. TJje difference, howevt 
^ fM far as con bL' ascertained from a comparison irf' the bones of 1 
cannot be coa&idered as more than siifficieut to cunstituti 
variety; not bciiig uiure important tJmn what occurs in vanetiea 
the vegetable kingdom, iu wliich, when the same i^pectcB of 
happens to be a native of botli hemispheres, the eye can at 
discern a diJterence of habit, although often so slightly t:! 
tensed as to render it difiicult to enprees it in ivords. 

Both the fossil heads appear to have belunged lo fiill groi 
animals. This opinion rests ou two grounds : 1. On a couipii 
son, in rcgaid to general dimenaoDH, with recent 
from Hudson's Bay, brought home by Mr Auld oJ' Leilii, i 
known to have bt'lmiged to full grown beavers ; and, S. On 
state of the sutures and ndges of tJie cfBjiium. In the Pert! 
^lire specimen, the squamous sutures of the parietal boB 
are partly ublite''ated ; and in the Bcrwickshu'c specimen, t 
though these sutures are dietinct, yet the crest or ridge betwei 
tLe two temporal muscles, in the course of ttie sagittal suture, 
eousiderably raised ; and in the Hudson''s Bay skulls, both thea 
eharacters are known equally to indicate the adult or perfect si 
Neither of the fossU skulls, liowpvcr, liad bdoiiged to dd 
mats ; lor, in a Canadian spedmcn in Dr Barclay's collection, 
only are several of Uie sutures uearly oUiteratcd, but the c 
ponent pieces iS the cuneiform hone, and the cunci£»'m proc«9 
ot' the ocdpital bone, are united ; while in both tlie fos^l 
ciuien!^, thet«e divisions remain evident ; circumstances which sa 
tjfifactoiily show tJiat tliis Canadian s]>ecimen had been older thai 
any of the others, altliough it is certjunly not of larger dim* 
The Sssittisli specimens, it may T»c remai-kcd, seei 
much to agi'ce witli a fossil beaver's head described and figurec 
by M. Cuvier, in his elaliorate " Recherclies sur lea Ossemeni 
fosales de Quadru])i:-des," vol. ly. sect. De rongeurs JbssUa. 
This speciinen was found by M. Traulle, in the course of dig 
^ig a peat-moss in the Valley of the Sonmie in Picardy ; aui 
tile same peat-moss afR>rded, as with us, large horns of deer. 

M. Cuvier mentions, that he possesses skulls of the adults 
Canadian Ijeavcr, but that lie has not been able to procure Uta 
rfiiUl of the adult European beaver, to compare with them. I 
Hjay be remarked, tliat this writa- must, by the terra " aduUCt 
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the other. Between Mont I'ieureur and Mont Getroz :^ 
is a narrow and deep channel, at the top of which lie* t 
glacier of Getroz (D). Enonnous masses of ico are conBtanb 
ly predpitaling themselves from this glacier into the 
below, and, descending to the bottom of the valley, fiil up thi 
contracted channel of tfie Dranse. 

So early as the year 1595 *, the valley above the biidge « 
Mauvoisin was completely shut up by the descent of inimenst 
avalanches of ice. The water rose to an enormous height, and, 
on the evening of Sunday the 4lh of JunCjtJie icy banierwhich con- 
iioed it, was weakened by the influence of the heat, and suddeO' 
ly gave way. The accumulated waters took a whole hour to 
•escape I'rom their confinement. They <lescended the valley with 
irreaatjble fury, carrying aiong with them masses of rock of enor- 
mous magnitude ; tearing up every thing that obstructed th^ 
prcgress ; desolating the plains of Bagnes, St Branchier, and 
Boremier ; and destroying the whole town of Marligny. The 
unfortunate inhabitants were reduced to the most abject pover. 
ty, and no fewer than from sixty to eighty perished in tlie iat- 
rent -f-. 

For several years previous to 1818, the progress of the 
Dranse had begiui to be obstructed by the blocks of ice and 
avalanches of snow that descended fi'om tlie glacier of Getroz; 
and as soon this accumulation was able to resst the heats of 
summer, it acquired new magnitude during every preceding 
winter, till it became a homogenous mass of ice of a conical form. 
This cone, which is shewn in the perspective view of the Lake, 
Plate IV, had its summit in the ravine, about 100 feet above the 
Dranse, and, descending at an angle of 45 degreesi its base 
rested ujxm the precipitous flanks of Mont Mauvoisin. 

The waters of the Dranse, however, still found their way be- 
neath the icy cone till the month of April, when they were ob- 
so-ved to have been dammed up, and to bave formed a lake 
about half a league in length. The danger of a sudden efflux 
of the water was now apparent, and it was deemed necessary to 
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cut a subterraneous gallery for the purpose of effecting a gra- 
dual discharge. With this view, the lower end of the gallery 
was sixty feet below the line of contact of the* cone of ice with the 
flank of Mont Mauvoi^n, and its upper extremity was fixed at 
the height to which the lake might be calculated to have risen 
.when the gaUery was finished. In this way, tlie water entering 
the upper extremity of the gallery, might be expected to deepen 
it by degrees, and thus permit tlie surface of the lake to de- 
. Bcend gradually, till it was nearly emptied. This ingenious 
and bold scheme was begun on the 10th of May, and finished 
on the 13th of June, under the direction of M.Venetz, an able 
engineer of the Valtds. The gallery was sixty-eight feet long, 
and, during its formation, the workmen were exposed to the 
constant risk of being crushed to pieces by the falling blocks of 
ice, or buried under the glacier itself. 

During the thirty-four days which were spent in the forma- 
tion of the gallery, the lake had risen sixty-two feet, but from 
particular causes, tlie upper entrance to the gallery was stiU 
many feet above the surface of the lake. Without waiting tar 
the farther rise of the waters, M. Venetz sunk the floor of the 
gallery several feet, and the water began to enter it on the 18th 
of June. At this period, the length of die lake was from 10,000 
to 12,000 feet ; its average breadth, at the surface, about 700 
feet, and, at the bottom, .about 100 feet. Its absolute average 
.breaddi was 400 feet ; its average depth 200 feet ; and its con- 
tents at least 800 millions of cubic feet. 

After the 14th of June, at 11 oVlock, the floor of tlie gal^ 
lery began to wear down, and at 5 o^clock the lake was low- 
.eied one foot. On the 15th of June, at 6 oVlock A. M. the 
height of the lake was diminished ten feet ; twenty-four hours 
afterwards, it was diminished thirty-six feet ; and on the 16th of 
J-une, at 6 o'clock P. M. the total diminution waa forty-five 
feet The efiect of the gallery, therefore, had been to reduce 
the lake from 800 to 630 millions of cubic feet. 

As soon as the water flowed from the lower end of the 
gallery, the velocity of the cascade melted the ice, and 
thus wore away the gallery at its mouth. The water which 
had penetrated the crevices of the glacier, caused enormous 
fragments of ice to fall from the lower sides of it, so that owing to 
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these causes the bocly ot' the glackr which formtxl tlw it 
big wdl of the lake, was so murh dimintahed in thicknen, tbtf^ 
the floor nf the p;allpry was r«liK'«) fnun its oripinol len^h rf 
GOOtoSfeet. As won as thcea«cadeha<l pwtthrough the 
of ice, it attacked tlie debris of the Irase di Mauvoii«n, ufm 
which the cone rested, and having carried it otf by d^greeB, it bN 
came able to push the soft soil Itoid the foot of Mount MsU- 
voisiti, and excavate for itself a paasagc between the gtucier ani 
the rocky beds which cotnpo^ the inouotEun. As soon as thi« hap- 
pened, the water rushed out ; the ice gave wny with a tremtn- 
dous crash ; the lake was emptied in half an hour ; and ibe sot 
di water which it contained precipitated itseli' into the vaUfj 
with a rajridity Mid violence which it is impossible to describe. 
The fury of this raging fiood was lirat stayed by the namw 
gorge below the glacier, formed between Mont I'leureur and ■ 
projecting breast of Mont Mauvcriain. Here it was engulfed 
wWi such force, that it carried away the bridge of MadVimin, 
lunety feet abo^■e the Dranse, and even rose several fathorae 
above the advanced mass of the mountain. From this narrow 
gorge, the flood spread itself over a wider part of the vaHey, 
which agiun contracted into another goi^e ; and in this way, 
pas^ng from one basin to another, it acijuired new vitJ^ice, 
and carried along with it Ibrests, rocks, houses, bams, and erf- 
tivated land. When it reached Le Chable, one of the pmdpid 
villages of the vailcy, the flood, which setniied to i^ontaiii more 
debris than water, was pent up between the piers of a acdid 
bridge, nearly fitly feet above the Branse, and began to attack 
the inclined plaiti upon which the church and the chief part of 
liie village is built. An additional rise of a frw feet would have 
itistantly undermined die village; but at this critical moment the 
britlgt; gave way, and carried with it die houses at its two extre- 
mities. The flood now spread itself over the wide part of the 
valley between Le Chable and St Branchicr, undcnnining, destroj'- 
ing and hurrying away the houses, the roads, the richest crops, 
and the finest trees loaded with fruit. Instead of being encum- 
bered with tiaaic ■■"ils, the moving chaos received from thelii 
new force ; '' entered the narrow valley from St BnTO- 

chier to 3 itiniied its work of desti'uction till its 

fury beram ^xjianditig itself over the groat ^lun 
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med by the valley of ihe Rhone. After rava^g Le Bourg 

wmA the viDsge of Martigny, it fell with (otnpu-ative trBiKjiiil-. 

lUy imto tbe Rhone, leaving behind it, on the piaiiifl of Marti^yT 
e wreck of houses and of furniture, thousands of trees torn 
I by the rcMrts, and the bodies of men and of animals whom 

s the flooil took half an hour in pas^ng every point which 
reached, it tollows that il furnished 300,000 cubic leel of wO' 
may second,— an efHux which is live timcR greater than that 
tlie Rliine liflow Basle. 
According to M. Eacher de la Linth, the velocity o£ tbe tor- 
Itt St di6(;rent parts of its course, was aa follows. 

No. rfminut™ Vdorfty 
' DijtMee In feel, scribed this dis- per sc- 

ivom the glacier to Le Chable, 70,000 35 33 

jWn Le Chabic lo Marcigny, C0,000 55 18 

From Mortigny to St Maurice, 30,000 70 11 J 

^i«n SI Maurice to tlie Lake) go 0,^ 23^ g 

of Geneva, J 

ttcrip&on of the Map, and the Perspective Views on Plate IV. 



A, the Lake of Msuvuidn. 

S, the Com or Bar iif biidw and ice. 

Ci the Bridge of Mauvoiun. 

D, the Gtacier of Gelroz. 

El Ihe Gluder of Mont Duruil. 

y, ttre Glacier at tteieaaotaae. 

G, Mont Pleoreur. 

fi, Mont Getroz. 

I, Mont Mauvaido. 

'K, Mont Corbiusu. 

L, Vollej of TozemUc; 



I Mont Pleurear. 
3. GtaderafGstniz. 

3. The Cone of mow. 

4. Morit Gelrox. 

5. Valley of Tozemlic. 

6. Mont Tuermontane. 

T. Gtader of Mont Ouraiu. 

6. Mont Cell). 

9. Passage of tlie Col de la I 

10, Rocts of Mauvoisin- 



«T. XXXV.— Frocwrfm^* <f the Royal Society of Edht- 
burffh. 

oo. 9. 1818,— xa. Lettee was read from Dr Alexander Ken- 
idy to James Russel, Esq. giving an account of the ex- 
fftetion of a worm from the aqueous humour of a horse's eye, 
^ch. was performed at Madras by Dr WiUiaui Scott. Dr 
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Kennedy presented this worm to the Society. It was found 
by Captain Thomas Brown to he a new species of the ascaris, 
to which he gave the name of Ascaris pcUitciduf. In a letter,, 
dated Madras 7th July 1818, whicii Dr Kennedy has subse- 
qucntiy received from Dr Moore, who was present at the ope- 
ration, and with which be has kindly favoured us, is llie follow- 
ing paragraph : " I received the worm, with tlie aqueous hu- 
mour of the eye, in a cup, and it continued to move with great 
vivacity for some time, until I added a JittJe water, when it in- 
Elantly fell dead to the bottom of the cup." 

Nov. 23, — A paper by Dr Brewster was read on the Actkni 
of Crystallized surfaces u[K>n ligliU This fiojjer was divided in- 
to two sections : 

Sect l--~On the effects produced upon transmitted light by a 

change in the mechanical condition of the surfaces of crystal*. 

In this section a method was pointed out and explained, by j 

which either of the images of doubly refracting crystals, cotdd 

be rendered nebulous or extirgiiislied at pleasure. 

Sect. Il.^-On the influence of the polariwmg force of doubly 
refracting crystals upon the polarising force which accom- 
panies pardal reflection. 
Under this section, the author treated 
1, Of the change produced upon the polarising angle by the 

interior forces of doubly refracting crystals. 
S. On the change produced upon the direction of the pola- 
risation of the reflected ray by these interior forces ; and 
3. On the general results deduced from his experiments. 
Nor. SO. — At a general meeting of the Society, the follow- 
ing gentlemen were elected office-bearers for 1819: 
Sir James Hsll, Baronet, Presldenb 

Hiehl Honourable Lord Grov, 1 ,,. „ .. 

^ . ' y Vice Prendenta. 

Lord GlenJee, J 

Professor Plojfair, Secretnry. JameB Boimr, E=q. Trcasnrer. 

Thom»s Allan, Esq. Keeper of the Mnseum and Library. 
PHYSICAL CLASS. 
Sir G. S. M ici. President. Dr Thomot Charles Hopp, Stereltry' 

ra from Ihc Physical Cloas. 
Colon Mr James Jardlne 

Profa Honourable Cnptain Napier. 
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LITERAK 
Henr; Mwkeiuie, Eiq. Preaiilent. 
Countelliiri frem 
Professor Dunbar. 
Reverend Mr Alison. 
Lord Reiton. 

Dec. 3.— Professor Pkyfaii 
\lpaach. Tilts 

i purpose of bringing down ti 
pine trees which grow upon Moi 



Thomns Thomson, Esq. Scewlarj. 
ihe Lilerury Clasi. 

Reverend Dr JnmieiDn. 

Reverend John Thomson. 

Reverend Dr Rrunton. 

: read a paper on the Slide of 

ected by M. Rupp, in 1812, fcjr 

the I-ake of Lucerne the fine 

iunt I'ilaiua. The wood was pur- 

d by a company for L. 3000, and L. 9000 were expended in 

iiing the slide. The length of die slide is about 14,000 Eng- 

1 feet, or about eight miles and two furlongs, and the ditfer- 

^cnce of level of its tivo extremities is about 9600 feet. It is a 

IVooden trough, about live teet broad and four dL«p, the boU 

I of which con^sCs of three trees, the middle one being a 

s hollowed, and small rills of water are conducted into it, 

r the purpose of diminishing the friction. The declivity, at 

B conunen cement, is about 22^°, and Mr Playfair calculated, 

Bat a heavy body, not retarded by friction, would describe the 

whole length of the trough in 66". The large pines, with their 

jiches and boughs cut oiT, are placed in the shde, and de- 

lending by their own gravity, tliey acquire such an impetus 

by their descent through the first part of the slide, that they 

perform their journey of eight miles and a quarter in the short 

e of n^ minutes, and, under favourable circimi stances, that 

, in wet weather, in thre minutes. Only one tree descends 

: a time, but by means of ^gnals placed along i.he slide, 

lOther tree is launched as soon as its predecessor has plunged 

lito the lake. Sometimes tlie moving trees spring or bolt out of 

pie trough, and when this happens, they have been known to 

at through trees in the neighbourhood as if it had been dune 

r an axe. When the trees roach the lake they are formed into 

pfts, and floated down the Reusa mto the Rhine. The very 

tngular phenomena described in Mr Playfair's paper, aiiae froni 

oie diminution <if friction, in consequence of an increase of ve- 

city, and may be regarded as an experimental confirmation, 

n a large scale, of the ingenious news of Coulomb, who had 

e merit of discovering this remarkable prc^rty of friction. 

Dec. 17-— Mr Fraser Tytler communicated to the Sofiely 

., JUNE 1819. 
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extracts from the Journal of Mr James Baillie Fraser, giving 
an account of his Journey to the Sources uf the JumnB and ibe 
Ganges. At p. 1%7. of our preMnt number, will be found an 
intet^sitng notice of this journey. 

Jan. 4. 1819-— A paper by Dr Brewstbr was read, " On the 
nctuin of uncrystalli^ed Burlaces upon light.'" Tljis paper coiv 
tsined aii account of ivo new classes of colours, formed by it- 
i ee ion, imd hitherto unnoticed. One of these classes was cs^ 
pable of explanation by principles already known ; but the other 
bad ils ori^n in a new property of light, whith prumisea to bt ' 
of gri'at utility in its practical applications. ThL> author poinU 
^ out its application to a new instrument for distinguishing 
p-ecious stonas, for discriminating mineral Ixxlies, and for de- 
tecting adulteration in oils and other fluids. The instruDient 
itself, toaslructed by Messrs P. & G. Dollond, «-es extubited 
tfl the Socifty. 

Jim. 18. — A f aper by Dr Ferguson was read, " On the 
" poisonous fishei of the Corribbee Islands." 

The author endeavoured to prove, tliat in all the larger flshet 
of prey, the poisonous quality was a rare and accidental occur- 
rence, and that it was found to be present only at certain Bea< 
tona of the year, in one or two of the smaller species of fish, 
VOt« particularly in the yellow-biiled eprat, (the sardine dor^ 
of Uie Frcni^h, and Clupea ihryssa of naturalists ;) from whence 
be inferred, that the larger voracious fishes, such as the bara- 
cogta, (Perca major of naturalists,) &c. became poisonous only 
at the times they had recently been preying upon the smaller 
poisonous prey. The notion of these being made poisonous, 
from being found in copper banks, or tlieir eating the stingHig 
blubbers, (the Meduste and Holothurisc,) was refuted. In re^ 
gard to tests, it waa shewn, tliat none could be depended upon : 
That nothing whatever could be discovered from inspection rf 
tJiA fish i that the boasted test of boiling a piece of silver 
with the suspected fish proved nothing, whatever might be its 
ictual quality ; that so far from there being any marks of dis- 
ease in the viscera,' or other parts of poisonous fishes, they 
were generally found to be in the best season, and of the highest 
quality, in all respects. 

The puison of the yellow-biiled sprat, was supposed to be 
inherent la iJie animal ai certain seasons of the year, and not 
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occasioneci hy Us Veing fti) upon any undiscovered local 
poison, frum ihe virciini stance of the otiier smaller fishes of the 
ame genua, that were found in the same plxces, never partak- 
ing ol' the same poi»unoua nature ; and from the poison of iha 
fiah being more potent and deadly than any known, or even 
mpposable article of fuorl could be likely to commun'icfite- 

With respect to remedies an<I antidotes, the efficacy of sugar 
wu alone established as deserving of credit. Wines, spirits, 
ird the condiments used at table, were believed to have ob< 
tuned occasional credit only from their being used in such alight 
oisn of the poison, as would most likely have passed awajr 
iqibout any remedy. As a precaution in all cases of suspi- 
cious fish of the larger spei'es, the cleaning lliera out as soon 
It caught, was recommended as a useful and proper one, to 
present the corcnse being farther tainted by the lodgement of 
ny pcssoiious matter, (.such as that of the yeliow-billcd sprat,) 
gn*utly swallowed \ though it was shewn at the same lime, that 
tn dinng so, and even sahing the fish afterwards, could not, in 
■njr instaiK-e, do away with the poisonous impregnation so com- 
nunicat*^ to these vorauuus creatures, whose powers of assi- 
miUtion, from the shortness of llie intestines, and great size of 
tbe liver, must be supposed to be infinitely quicker than what 
place amongst terrestrial animals. It was useful also in 
jDore humble way, by fumishiug the material of ike only cri- 
bitherto discovered for detecting tlie poison, which was 
to be that of giving a portion of the liver or ofl'al, to some 
animal, «uch as a cut, a duck, or a p^, and atcertaining 
effects upon ihem, before making use of the fish. 
/"eft. 1.— A paper, by the Reverend Mr Brewster of Paisley, 
was read, entitled, " Description of a fossil tree found in a 
quarry at [^itishiU, the property of Colonel Cunlop of House- 
till-'" Specimens of the tree were exhibited tu the Society. 

At tbe »aqie meotiog, Mr Adit; cummualcated to tbe Sg^s- 
ty wt «ccouBt of his naw hygroiaeter. See p. £IS. i^ this Num- 
toi where it is (described. 

Al th« saui« meeting, a paper by Or Brewster wgs reiv^ 
" On a Q«w optical and mineralogical 3tru(;turet e;il)ihit4d is 
tfruia ^ecimens of Apophyllite and other minerals." This pa- 
pet fonns the first article of the present Number. 

[To be conliiiued.^ T^ 3 
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Abt. XXXVI.— Pj-ocMtiiw^ of the Wemerian Natural Hit- 
tory Society. 

Nov. 21. 1818.— "kofessob Jameson read a communica. 
tlon from Dr Adam, on the geognosy of the country around the 
Capo of Good Hope. This interesting account was accompa- 
iued with a neatly executed plan, representing the structure of 
ihis part of Airica. The rocks are every where distinctly di& 
posed in strata and beds, Tlie principal species of roclts at 
granite, grey-wacke, grey-wacke slate, clay-siate, and red sanit- 
Stone. Tlie grey-wacke, grey-wacke slate, clay-slate, and sand- 
stone, are distinctly stratified, and the granite ia disposed in ihe 
form of beds and veins in the three first mentioned rocks. 
The sandstone rests on the stratified rocks, and appears to past 
into them ; thus rendering it probable that the whole are mem- 
bers of the saine formatiun. The observations of Dr Adun 
were unfavourable to the inferences in regard to the formatioa 
of these rocks by Captain Hall, Professor Playfair, and Clark 
Abel, Esq. This paper will appear in our next number. 
Dtc. 5. — The follo«-iiig gentlemen were elected Office- Bearers : 

Roberl Jamoon, Esq. Prof- Nat. Hist Edin. Pftsideni 
night Honourable Lord Gray, 
John Campbell, 
Sir Patrick Walker, 

Tbouiaa MbcIui 



irable Lord Gray, -i 

ell. E*q, ( 

Vallter, Knight, f 

^luDtie, Eaq. M. P. J 



Vice-Presidents. 



P. NeitJ. Esq. Secretary. 
JomeH WUsoD, Saq. Librarian. 



Wm. EUa, Emt Tceasurer. 
P. Syme, Esq. Painter. 



Dr Wright. D, FalioDsr, Esq, 

Dr Yule. T. Sivright, Esq. 

D. Bridges, Esq. Dr Janiea Gregory. 

Dr D. Kilchie. Tbomai Bruwn, Eiq. 

Dk. 19. — Captain Scbresby read a paper on the size of ihe 
Greenland whale, which is inserted in this Number, p. 8S. 

Jan. 9- 1819. — Professor Jameson read the first part of 
a description of the geognostical structure of the Grampian 
Mountains. After detailing the general geographical features 
of this great range of alpine land. Professor Jameson describ- 
ed the N. E. extremity of the range, which may be considertid 
ai exteiuUng from StoIiehaVen to Aberdeen, The rocks aroum 
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lehaven, he Oescnbed as belonging to tlie secondary class, 
i consisling at red Bondstone, with %'ast beds uf conglo- 
rate and trap-rock, and RmaUer beds of limestone and clay- 
istone. These, as we advance towards Aberdeen, are suc- 
ceeded by strata of clay-slate, grey-wacke, mica-slate, and 
gneiss. In these strata, but particularly in the gneiss and mica- 
, are numerous veins, beds, and imbedded masses of gra- 
I, also of porphyry, felspar, horn blende-rock, &c. 

S. — ^Dr Hibbert read the first part of a geognostical 
icription of the Shedand Islands, an abstract of which will 
■given in our next Number. 

iJ'eJ. 6. — At this meeting Professor Jameson continued 
( reading of his geognostical description of the Grampians. 
I gave an account of that portion of the Grampians which 
aids from Fettercaim across the Cairn-o-mount to the river 
■£, and continued the section across the mountains by Tomen- 
1 to the Spej". The strata around Fettercaim are of red 
Istone ; at die bottom of the Caim.o.mount these are suc- 
ceeded by clay -slate, containing beds of limestone ; as we ascend 
the mount, mica-slate and gneiss take the plate of the clay- 
slate, and these in their turn are succeeded by granite. The 
gramtc continues nearly to the inn of Cuttieshillofk, on 
the north side of the range. Near Cuttieshillock inn, tlie 
gnass again appears, and continues onward to the Dee ; in its 
course, including beds of Umestone, homblende-rock, and other 
members of the primitive series. From Charlestoun on the 
ie, across the mountains to Tomentoul, the strata are gneiss, 
1 vast beds of granite, also mica-slate, clay-slate, and quartz- 
wiili beds and veins, and imbedded masses of granite, lime- 
, and of various primitive trap-rocks. The Professor de- 
i a particular formation of red sandstone near Tomentoul, 
S concluded by tracing the various primitive rocks, in this part 

:»dand, down to the banks of the Spey. 
At the same meeting, the Secretary read a conintunication 
1 Mr Sivright, respecting the frequent occurrence of glo- 
s of air and water in topaz, rock-crystal, heavy-spar, and 
T nunerals. 

{To be continued.^ 
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A»T. XXXVII.— SCIENTIFIC INTELLIGENCE. 
I. KATURAI, PHILOSOPHY. 



1 . La Placets Results respectrng tite Form and Structure ofGu 
Earth. — La Place has given the following very tnlcresting re- 
sults, as deduced from aniUysis, and from the experimentB made 
with the penduhm) in both hemispheres. 

t. Thai the density of the strata of the terreslria] spheroid 
increases from the surface to tie centre, — 2. That the strata are 
very nearly regularly disposed around the centre of gra\-ity of 
ihe earth.' — 3. That the surface of this spheroid, of which tlie 
sea covers a part, has a 6giire a little different from what it would 
assume in virtue of the laws of equilibrium, if it hecaine fluid.— 
4. That the depth of the sea is a small fraction of the difference 
of the twoaxes of the earth. -5. That the irregularities of llie 
earth, and the causes which disturb its surface, have very httle 
depth.— 6. Thai tlie whole earth has been originally fluid. 

" These results (says La Place) of analysis and experiment, 
ought, in my opinion, to be placed amtmj the small number of 
truths which Geology presents." 

2. On the I.ibratkm ^thtMoon. — Our Mtronumical readers «k 
•ware, that the moon turns round her own axis in the same time 
that fiha perfoima her mean revolution round the earth ; that 
the inclination of the lunar equator to the ecliptic is rancitant; 
and that its descending nude coincides with the mean aKending 
node of the moon's orbit. La Place has shetvn, that these r*. 
suits ve nut atl'ected by the secular equations of the inoon*s 1 
mean motion, nor by the secular displacements of the eclij^tic. 
M. Pois»on has shown, that they are likewise not modified I y 
the secular equation which affects the mean niolion of the 
moon's node, but tliat they correspond to the mean veloaly t£ 
rotation, and a mean state of the lunar equator. The ihwry 
indicates, that this velocity, as nell as the tnchnaiion of tbo 
•quBtftr, V UiDce of its node from tliat of her orbit, are 
subject to ualilies. La Grange has expressed by 
funnulfe l qualities of the velocity of rotation; 
and BI. Pc K;ently determined ihe inequalities of I 
the inclina node. The foi-mulEe to which he 
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hn \ttva conducted are givm in the CrmnmttatKi dn Ttmit 
tor 1821, p. 219. which has lately appared ; but the details of 
the calculus by which he obtained them, will, u-e euppoie, b« 
published in the Memoirs of the Insbtute. 

8. Repeating Circle. — In the observations made last year by 
th« French snd English ustronomers, at Dunkirk, the former di^ 
f«uvered a uonstant error of about two seconds in the deler- 
ininalion of the latitude by the rtdpcating circle, and found that it 
in kind, according as the stars observed were on the 
jportb or soulli side of the zenith. The true latitude was obtain^ 

" by taking a mean between the two results, as was ascertoin- 
,*d by its agreeing exactly wiih the latitude found by the Eng- 

ish astronomers, who used their incomparable instrument, tht 
Jduth sector made by Ranisden. 

4 Firit Comet o/" 1818.— This comet, which was discovered bj 
M. Pons at Marseilles, on the 2Gih December 1817, was not ten 
■t Paris till theSyth March 1818. From the observations made 

these two places, M. Nicollet has computed the following {M^ 
falx^ic elements of its orbit : 

of the perihelion, mean tine at Paris, 1818, Feb. 36. Gb (T 
PerihdioR distance, - 1.19878 

Inclination of its orbit, - - 81,° 47' 2T 

Longitude of ascending node, - 70 21 10 

{.ORgitude of perihelion upon the orbit, 183 £6 £S 

Heliocentric motion, - - Direct. 

This flomet is a very remarkable one, from the ringular incU- 
^tion of Its orbit, which is greater than that of any otJier that 
lias been otKcrved, being only 12' 33" from being perpendicular 
to the ecliptic 

5. Sedond Comet ^1818.— M. Pons of Marseilles, one of th« 
•t active of our modem astronomical observers, discovered 
lother new comet, in the consie'Iation Pegasus, on the S6th 
lofembcr 1818. The JuUowiiig are the results which he obtBioed 
R. Kften, South Dceitit. 
Nb». so. 17" Sr mean lime HiT 88' 28' 17' 
Dec 1. IT 57 ISO 89 38 47 ( 

Thb comet, which may be seen ihrough a night teleaoc^ 
m, » duuiwEer nfSram fire to six rommos. 1 
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The following elemenki of its orlnt Iiave been 6 
M. Nicollet : 

Passage of the perihelion, 24lh Jan. \ Mean time reckoned 

1819, SS*" 8' - i from Noon. 

Perihelion distance, - - 0.352593 

Longitude of ascending node, - 329" 4' 36' 

Longitude of periJielJon upon the orbit, 144 IS SX 

Inclination of the orbit, - - 14 47 48 

Heliocentric motion, - - Direct, 

This comet has been supposed to be the same as that of 
1805, and M. Enke of Seeberg has computed the following 
elements for an elliptical orbit : 

Passage of tlie perihelion, January 27, 1819. S^ 13' 
Longitude of the perihelion, - - 156' 14' 8" 

Ixingitude of ascending node, • - 334 18 8 

Perihelion distance, . - . . 9,52679 

Half of the greater axis, - . . 2.343 

The larger axis of tliis ellipse is a little smaller than tliat of 
the orbit of Vesta, and corresponds to a revolution of about S^ 
years. See Jnn. de Chim. et Pbys. Feb. 1819. 

6. ThWd Comet of 1818.— On the 29th November 1818, M. 
Pons discovered a third comet. The following are the pambo- 
lic elements of its orbit : 

Passage of the perihelion, Sth December 1818, at noon, at Paris. 
Perihelion distance, - * - - - 0.85643 

Lonfftude of ascending node, - - - 89° 55' l*■ 

Lon^tude of perihelion upon the orbit, - 101 4€ 68 

Tncb'nation of the orbit, - . . 63 10 30 

Heliocentric motion, - _ _ . Betrogradc. 

7. Captain data's Veri/kalicm of l/i£ Latitude of Arbury 
Hi'S.— Such as haie attended to tlie progress and results of lie 
trigonometrical survey of Britain, know that the figure of the 
elliptic meridian, as doduceit from the observations made in tbb 
country, differs from that found by observations made on the 
Continent, and m < ' r parts of the world. This anomaly ha.s 
j;;iven rise to -turcs as to its cause. It has been 
supposed that ■ been some inaccuracy in the de- 
termination of the station at Arbury Hill neai' 
D>ivcntr^' in N'l ; and accordingly mathemalimn^ 
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8 thought it cle^rable, that the observation sliould be repeals 
This has betm done lately by Captain Kater. He dcter- 
JBined the latitude of the station with an excellent repeating 
drele, and found it to be almost exactly the same as had been 
determined by ibat excellent astronomer Colonel Mudgc, who 
Itas so ably conducted the survey. From this il seems to fol- 
low, that the cause of the apparent irregularity in the curva- 
iire of the terrestrial meridian, must be Bought for elsewhere 
han in the astronomical obser\ations. 
8. 5ir WiUiam Herschets RcMarchts respecting the Distancf 
the Fixed Stars. — In a paper published in the Phil. Trans. 
118, Part II, this celebrated astronomer endeavours, 1^ 
BomputatioDS founded on the known power of his telescopes, 
ind the probable assumption of some certain average magnitude 
St£ the fixed stars, to arrive at definite conclusions on the gre^ 
Wpblem of the arrangement of celestial objects in spate, 
TrantJng that, one with another, ihe faintest stars are the far- 
i^e^t dbtant, their ligbt then becomes, in some rough way, a 
tcasure of their distance, which may be compared by a series 
of equalisations between large and small stars, made with simi- 
%tt tdescopcs, but of different apertures. He thus conclude:s 
^at a ^gle star of the first magnitude would be just lost to 
Ae naked eye if removed to 12 times its distance, and to l}ie 
most powerful telescope hitherto constructed, if to 2300 timcj. 
"^et such an instrument still continues to shew stars in tlie Mil- 
ky Way, at the utmost limits of their visibility. This wonder- 
'fiil sidereal stratum is therefore fathomleas ahke by our ev« 
and by our telescopes. 

But though the light of single stars may no longer nllecl our 
organs, the united lustre of sidereal systems may readi us from 
» still greater profundity in space. \Vlien the stars of cUihlers 
can yet be seen in telescopes, their distances ma/ bo estimated 
by the aperture which just resolves them, and in this way we 
have tlie (bslanccs of 47 clusters actually estimated in this p(^- 
per. These, in turn, become connecting links ivith sudvafnbi:. 
gumui objecii as our telescopes will not resolve. It is first pror 
Ted by many observations, that resolvable clusters seen with iu- 
Jerior telescopes, actually put on similar appearances, iind the 
^milartty of nature o 
taoceB with those of (he fbrpicr kind, liy t^e Bame Yctt\iii.^<i^ sifa 
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those with the nearest fixed star. The uttnost limits of hiBMA 
vision seem attained when such objects are lost to the sight ; and 
this we are led to suppose must take place about the SSOOOlh 
order of distances. 

9 AsheHus Fibres recommended Jhr Micrometers.— ProPe^cr 
Wallace, of the Ro^al Militar)' College, has very ingeniously 
suggested llie a})plicalion of the capillary crystals of asbeslus to 
the purposes of inicroinetrical fibres. Upon mentioning this to 
that celebraled artist Mr Troughton, and putting Into his handi 
asmallquantity of amianthus, of a pearly whiteness, Mr Tntugb- 
ton apphed a ti lament, about ^^'g^ of an inch in diameter, lo 
the eye-piece of a telescope. The line was beautifully eVcn, 
and considerably opaque. As the crystals seem divisible beyond 
the limit of the senses of seeing and feeling, it is easy to obtiua 
fibres of any degree of tenuity. 

10. Experiment shewing that grai'Uy acts equally upon I'lghl 
and heavy bodies. — M. Benwlitt Prevost has devised die following 
simple experiment for shewing that ihe retardalioo in ihe fall of 
light bodies i^ owing solely to the resistance of ihe air. Place r 
piece of thin paper on the bottom of a small box, of such a 
weight, that in falling the botlom will always keep lowermost, 
and having Itt fall the box and the paper frmn the height of 
two or tliree yards above a cushion, they will both reach it at 
the same lime ; while a piece of paper of the same size let fall at 
the same time, will flutter slowly and obliquely to the ground. 
The experiment will succeed if the paper is placed on a crown 
or half-crown piece, without using a box. 



11. SiTiffular Optiait lUitsnm seen in Barn's fla^.— Among 
the remarkable illusions which arise from local variadonsin llic den- 
sity, and consequently in the refraciiw pon-er ol' the atmospbere, 
we are not acquainted with any more interesting than one nrfiidi 
was more than once observed by the officers on ihe expedition 
to Baffin's Bay. UT">n looking at the summits oF distant nioui»- 
tftins, they w( ' to obserte a huge apm-ng in thrm, M 

if they had be ■>r an arch thrown from one to imo- 

t/ier- This e the apparent junction of the tops 

of the mount by a variation of density in some 

part nf thf si «n the oh»wrver imd tbt Wrpt af 
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* RWBntains, but which di<] not exist at a lower level, w ftS to 
[ect the inferior parts of the mountains. 
12. Dr WaWs Thtorif of the Ramfxmi—We hare no 
Joubt that our readers will parlake in tlie surprise which 
•e ourselves expeiifnceti, at seeing it gravely mdntained 
Irat the Rajnbtiw i» tio( prudtircd from rain. The learned 
►r Watt of Gla«g(>w has maintained this hypothesis in the 
ftinsb of PhiltMop/ii/ for February J8iy, p. 131 , and has gtme 
t far as to say that he considers his " hypothesis as in a 
Met measure esiahlished." He supposes that the rainbow is 
Dthing more than a spectrinn produced by the refrneiion of 
le edge of a cloud, and that the rainbow must always dis- 
ppeor when the sun emerges from behind this magical prism. 
, The following are a lew out of many reasons why audi a 
lode of formation is absolutely impossible : 

1. A cloud with two perfect surfaces, capable of producing 
ich a distinct spectrum, is a thing quite inconceivable. 

2. In order that ihe spectrum may be always concave down- 
WrdR, like the rainbow, ihe cloud must always take care and 

its refracting angle matheniatlcallv in one position. 
'3. In order that the bow may appear both on the right and 

. of the obsener, as it does in nature, tlie prismatic cloud 

fit have the coinoum section of its two refracting planes, of a 

:u\ia- form. 

' We cannot allow ourseb es to offer any defence of a theory so 
llpably true as the ordinary theory of tlje rainbow. If any 
bubt were attached to it, it must have been completely removed 

the discovery made by Dr Brew'ster, ( Treatise on P/iilosopM' 

' iRStrumcnts, p. 350), that the light of the rainbow is actual- 
^ polarised light, in consequence of its having suffered reflecliun 
ly at the pilarising angle from ihe posltrior surface of th« 
|gpa of water Such a clianj;c upon the light could not pora- 

have been effected by passing through any prism whatever, 
(lis indeed is an experivu nlum, cnicix, which demonstrate* 
Bwton's theory to be correct, and Dr Watt's erroneous. ^ 

AroUsTicB. 

13. Vdociti/ of Sound. — A series of experiments on the veloci* 
!,of sound has lately been performed at San Jago in Chili, by 

Ji. Joeef de Epaosa, and D. Felipe Bftuza, 'wW oXiXwwvai 
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.™.~: Sound moved »CT eecood. Ksrom. >™n» 

«J,365 38'0 190.2 or 270.7 ] 9.VS 

50,316 *S.3 199.6 377.3 l "T^n^ 26-0 



29,568 26.0 189.5 369.3 [ ^^^ 850 

13,841 13.2 189.1 368.6 J 22.5 

The mean of these rcsiilts is 190.6 toises or 371.3 metres, or 
1219 Englisli leet, at a temperature of 23^.5 ; or if we take the 
two first observations, wliicli were made at the greatest diHtan- 
ces, we ahail have 191-9 toises or 374 metres, or 1227 EaglJA 
feet, at the tomperature of 23" of the centigrade thermometer. 

14. Poisson's Re-iearches nn }Vtml Instruments. — A very able 
and interesting memoir on the theory of wind instruments, by 
tJiat eminent mathematician M. Poisson, was read at the Institute 
on the 8th February 1819. An abstract of it is pubUahed in 
the Ann. de Ckim. el de Phijs. for Feb. 1819. 



15. Ctrmp-cssion of Wattr. — The compreBsibility of water, 
which was long ago estabKahed by Mr Canton, and also by M. 
iftmmermaii, has been recently examined by Professor (Ersted. 
He has found, contrary to the opinion of Zimmerman, tliat the 
compression of water is proportional to the compres^ng fcnxes, 
as Canton had aftirmed on the evidence of a few cxperinientsi 
and thAt the actual compression is always three times greater 
than diat which was found by Canton. In confirmation of hiB 
own results, M, (Ersted has shewn that the velocity of sound 
in water, as given by M. La Place, may be calculated from them. 
At 14" «f Reaumur, he considers the compression of water as 
equal to about tlie 0.00013, or the thirteen hundred thousandth 
port of its bulk, 

16. New retaining Syplton. — A new s^-p'ion which has the 
great advantage of retaining its charge, has been sugge.sted, and 
ttsed, by Mr Htinfer of Thurston. It is shewn in Plate II. Fig. 
3. where A, B ■ small cups fixed to the ends of the un- 
equal branchi is C C. AVhon it is charged in the 
usual way, ai use, it ivill stand vertically upon 
the boxes A, that when it is lifted by the ring 
VL itraav be ill act .15 forracrlv- The same 
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dCect may be produced, by turning up the ends of the branches, 
and fixing to tlieni a plate or pece of metal, upon which they 
may stand. 

ELECTRIC IT Y. 

17. Pyro'Elrctricity of the Twiiftialine. — The electricity of 

is minCTal may be shewn in a very satisfactory and beautiful 

by means of a thin slice taken from any part of the prism. 

order to perform the experiment to most advantage, tl»e slice 

luld have its surfaces perpendicular to the axis of the prism. 

must then be placed upon a piece of well polinhed glass, and 

: glass heated to a considerable degree. At the proper tem- 

rsture, which is about that of boiling water, the slice will ad- 

to tile glass so firmly, that even when the glass is above 

Ite tourmaline, the latter will adhere to it for six or eight hours. 

(y this means slices of a very considerable breadth and thiclt- 

develf^ as much electricity as is c^mblc of supporting 

:ttieir own weight. The tourmaline adheres also to all metallic 

liodies, to wax, and all minerals that have been tried. 

Mr Sivright has fitted up a tourmaline, so as to bring the ac- 
laon of its two poles very near to one another. It resembles 
l^ie letter D, with an opening in its curved part. The straight 
y^rl represents the tourmaline, and the two curved parts 
pieces of silver-wire rising out of two silver caps, one of 
irbich embraces each pole of the tourmaline. When a pith 
Ibail is suspended at the opening between the extremities of the 
^(ires, it will vibrate in a very beautiful manner, in virtue of 
fteir opposite actious. ..^pinus fitted up the tuurntaline in a si- 
Jjuiar, but less elegant manner, than tlie preceding. S'u- Hum- 
Shry Davy has stated, (Elements of Chemical Philosophy^ vol. i. 
•g, ISO), that " when the stone is of considerable ^ze, flashes 
'<£ light may be seen along its surface.'' We shall be obhged 
to any of our readers, who have large enough tourmalines, if 
they will attempt to verify tliis observation. 

18. Pyro-Eledricily of NadeUtem.— When the Abbe Hauy 
<U5covered tlie developement of electricity in t!ie Mesotype by 
means of heat, the two substances called Apophylhte and 
Nadelstein, were comprehended under the name of Mesotype, 
^le former being the Mesotype epoinlve, and the latter the Meso^ 
iype acicuiahe of that miaeralogist, llau^ doe^ not %^^u \o 
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have found pjTo-eleclrkily in cilluT of tlie^e miaeralx, 

\n ihe meautijpe pijiamU'a'r. Tlw meaittype epmn.ee iir apu- 

phyllite indeed, exhibits no eleotridly whatever by heat, as wa , 

have ascertained, with very large crystais, the largest we believe j 

that have yet been obtained with pofect summits ; but we have 

round that (here is pyro-electricity in the tuideUkiu or memt- 

tj/pg aciailairr, the pyramidal sununit having litrcous, atul iht . 

root oi' the crystal resunous elettritily *. Dr I!rfM»ler hes a&> 

certwned that NadiUttln is quite a diSt^icnl. substance beta 

19. E/ertrkat Fl.fi. — A fish rcsemliling the iihiruB tleiiriiw 
was brought on biiard the Congo from Eniliomma, upon the river 
Zaire. According to the atcounls of the natives, it ccnunun!- 
caled a severe shock to the hand and ami, if any person laiuhed 
it when alive, or, as they described the I'fTect, " it hhot through 
all the ann." Mr IWKerrow describes it aa three feel m* 
inches long ; head large, brosd and compressed ; mouth fur- 
nished with fax long cirrhi, four on the under, and two on the 
upper-jaw ; mandibles dentaled ; tongue short and eyes small ; 
body without scales; pectoral fins near the branchial openings, 
the ventral fins near the anus ; dorsal fins soft, and placed neaF 
the tail ; upper parts of the body thickly spotted black, and the 
under of a yellowish white; skin exceedingly thick. Nam- 
iive of an Expedition, ^c, under Captain Tuckey, p. 869, 

MAG>I£:TI9M. 

20. Mngnetk qualities ofMka. — M. Bint of the Academy^ 
Sciences, has lately made some very interesting experinientB on 
the magnetic qualities of two kinds of mica, one of which came 
from Siberia, and the other finm Zinwald in Bohemia, mixed 
with crystals of tin. Although these two micas are very trans- 
parent, yet M. V'auquelin found, that the Bohemian mica con- 
t^ned about 20 per cent, of the oxide of iron. Before he analy- 
sed the Siberian mica, "M. Biot examined thdr magnetic pro- 
perties by the ingenious method of Coulcnnb, uf making a rec- 
tangular platQ -' h oscillate between the opposite poles 
of t-vo strong ""heee platts were suspended byadtJi. 

im. i. p. SS.. Haiiy mbu™ us ihat ihe 
nV-j ek-elrici7 ; and (n Ms Traili * 
it poHeinci MiTevw ckeukity- 
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likely lo be observed wilU accuracy, and coreJuUy recorded. 
Our countryman Colonel Beaufoy, has the merit of' liaving be- 
gun these observations so early as 1813; and the Board of 
Lungitude of France have caused an excellent apparatus by 
Fortin, to be placed in the Hoyol Observatory for the same pur- 
pose, while Marshal the Duke of Ragusa has placed a similar 
one at his chateau at Chatillon sar Seine. A sogular change 
was observed both at Paris and Chatillon on die 31st Octolier 
1818, and alw at Bushey Heath by Colonel Beaufoy, whidi HI. 
Arago jusdy ascribes to the iniluence of the aurora borealis, 
which was observed at Bishupwearmouth on the eanie day. See 
Ann. de Cfiivi. et Phys. Jan. 1819- 

23. Magnetic Observations made during the Arctic ETpeditkm. 
■^The following table, shewing the dip and variation observed 
on the ice, out of the sliip's attraction, contains the observa- 
tions made durii^ the Arctic Expedition that are most to be 
depended on : 



Laliluie 


Longitude 


Variation. 


Dip. 


Nortli. 


Wet. 






73" 83' 89 ■ 


57* 35' 45" 


90" 01- 88" 




74 01 80 


37 56 00 


60 30 16 




75 S3 00 


SO 85 00 


88 13 00 




75 51 30 


63 00 15 


67 49 Si 




75 SS 56 


64 41 15 


91 17 00 




75 49 38 


fi4 45 00 


90 17 48 




75 50 30 


64 48 45 


91 33 88 




75 5* 58 


65 39 45 


92 44 80 




TS 89 46 


78 54 00 


103 41 14 


85" 43' 15.S' 


7S 38 45 


77 18 00 


107 58 IB 




70 08 8H 


78 48 15 


109 01 4S 


85 59 17 


7(J 44 00 


75 20 00 




86 08 37 


70 35 30 


77 57 OS 


86 33 80 





II. CHEMISTRY. 
24. Thenarda recent Expcnmmti on Oxygenatai Water. — At 
the meetingof the Institute, on the K9th March 1819, M. ThenanS 
announced, that he had obtiuned water, which contiuned ir 
weight, dmAk its usual quantity of oxygen, that is 100 parts o^ 
water may abeorb 88.29 of oxygen. This oxygenated wale* 
possesses r- 'c properties. It is colourless, and has 

smell in or stances, but a jjarticular odour in a va-- 

cuuin. It igent. It acts upon the skin hke * 

sinapism. vily is 1.45. When a drop of it 

lei fall unc oxide of silver, placed at the bottonri 
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a vacuum as possible has been formed. The effect tX Adi is 

lo produce a brilliant light in a dark apartment. 

39. Dulmg and Petifs new ExperlmenU on Heal. — At the 
Nttbg of the Academy of Sciences, of the ]gth of April last, 
these eminent clicmista presented the continuation of thdr ahle re- 
searches on heat *. By means of a very simple instrument of their 
own invention, they have mode numerons experiments, and ob- 
tained several very important rcsidts respecting the capacity of 
bodies for caloric. One of the most important of these is, that from 
the proportioB of the atortis of which a body is composed, its ca- 
pacity for heat may be deduced, and vUv versa. It appears also 
from their experiments, that the i^uantity of heat disengaged in 
chemical combinations, does wit depend on the capacity of the 
body for heat ; and, therefore, that the ordinary theory must be 
rejected. 

30- iVew vcgeiahle Alkali caBcd Strychnine. — This new allcali 
Was discovered by MM. PcUetier and Caveiitou in the Stryeh-^ 
no3 igruiiia, and the Strijch)ios nuar vomica. It may be obtain- 
Cd in very minute i|uadrdngular prisms, terminated bv pyramids. 
It has an intolerable Inttcmess. It is decomposed and car- 
bonised at a tem[x;ratiirc mfcrior to that which destroys the 
greater part of v^etable substances. It is composed of oxygen, 
hydrogen and carbon. It is almost insoluble in water, 100 
grammes of water, of the temperature of 10°, dissolving only 
0.015 g. of it; and lOOgrammesof lwihng-waterdissolvingO.04, 
It is a very singulai' fact, tliat a solution of strychnine in cold 
water, though it cuntiuns only dg'^g in weight of the alkali, I 
may be diluted witji 100 times its volume of water, and yet pre- 
serve a marked degree of bitterness. The principal character of J 
this new alkali is, that it unites with acids in forming neutral salts, 
M. Magendie found diat it exerts a spcdal stimulating action 
on the spinal marrow, and brings on a true tetanus. A quarter of 
a grain produced very decided effects upon a large dog. See 
the Jnn. de Chim. et de Phys. Feb. 1819. 
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HI^'ERAI.OtiV. 

81. Ctognosy of the Appennvtus. — Proft-ssor Haumnaim.Avho 

\ at present engaged in gengnostical investigations in Italy, ta 

pe Appcnnities as far ns Florence, found no priiuitive etrata, 

piincipal portion of this part of tlie range being of transitioB 

viz. greywacke, clay-state, limestone, and various eub- 

linate beds. In inany liills and valleys, tbe rocks were ei- 

et identical with the transition strata of the Hartz ; yet in a 

^neral view, the Appennlne range of transition rocks is diatin- 

gui^cd by two striking peculiarities, viz. the great abundance of 

serpentine, waA of diollage-rock (com)>osed of diallage and saus- 

giurite,) and the vast beds of marble, of the fineat kinds, in some 

pf which are situated the celebrated marble quarries of Coi 

k Sa. Mimrah^-ieal Society at Dresden, — A mineralogical so- 

Bcty has been established at Dresden, and one volume of Me- 

■binrs has just appeared, under the title, " Aiiswahl aiis den 

Bdirii^en der unter Werners niitwirkung gcstirteten Gest^Is- 

IphaA: fiir Mineralogie zu Dresden," We have received a co[^ 

Bf this work, and sbaltgii^ an account of it in our next Nnmber. 

m S3. A1eroiifj/«(^a®/'Cn/«^aZ/c^r(Z^ft^.— The descriptive crys- 
Bi&ographies of Rome de Lisle and Werner, arc well known. 
Kid also the inadicuiatical system of Ilaijy. Very lately, this 
■Mst important subject has engaged the attention of three 
ftarned and distinguished mineralogists, vie. Professor Moh^, 
kcceseor to Werner in Freyberg ; Dr Weiss, Professor of n 
ntlogy, in Berlin, and M. Brochant, Professor of mineralog 
Vferia, We are in poG3es,sion of a full account of the method of ^ 
BCohs, and idso tliat of Weiss ; and Brochant has explained his 
Hews in a work we have just received. Mr Bieithaupt of Frey- 
Iw'g, who pubKshed the last volumes of Hoff'maiin''s Mineralogy, 
■us announced in Gilbert's Annalen der Pliysik, that he is ei 
Cged in framing a system of crystallography, which is at the st 
Bpae philosophical, chemical, and according to the principles of 
ftstural hbtory, — In our next number, we hope to be able to pre- 
sent our readers with a condensed view of these different systems. 
L 34. Heron de VUle Fosse, De la R'lchesse miner ale. — The 
HHual^e n'ork of Heron de Vllle Fosse, " De la RWaesAc ^li- 
mpaJc,"in three vcJumes qiiarto, with a vciagniSeeaV M\a -vfA 
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liimc of plates, is just fiiiisliL'ii, ami a copy }ias reached us, bul 

too late lor any further notice at present. 

35. LampaJius on Mttalbirffy. — The extenavc irork on mf- 
tallurgy by Lampadius of Freyberg 13 tinished. It is very 
ntuL'h to be regi-eited, that hitherto no good work on this suIk 
ject has appearetl in Great Britain, ^shich may be condder- 
ed as one of the fii-st mining countries in the world. We would 
recouiitiend tlie compilation and arrangement of f uch a work for 
this tountry ; and are confident, that, Lf executed with ,)udg- 
4nent, it would be productive of very bendicial etf'ecls in out 
different mining districts. It is also very remarkable, tfast ve 
Ao not posse^K any English work of authority on the principles 
and practice of mining, although on tlie Continent tliere are 
many good works of lliis description. 

36. Submarine Volvano near Shetland. — The late Hev. George 
Low, author of the Fauna Orcadensis, in a tour through the 
Shetland Islands during the summer of 1774 (the MS. of which 
is in the possessitm of Dr Hibbert), collected some curious ill- 
ibrmatioH fi'om the Island of Fetlar, which appears to have 
iixed the site of a submarine volcano at no great distance from 
the British Isles, The late Andrew Bruce, Esq. of Urie, in a 
statis^cal account of the island, communicated to Mr Low, 
pays, *' In 1768, we had the visible signs ofa submarine shock, 
which threw ashore vast quantities of shell-fish of different kindH, 
and of all azes, with conger eels, and other sorts of fish, tut dl 
dead ; at the same time, the sea, for several miles round, WM 
of a dark muddy colour for several days after."" 

In relation to the same event, the late Mr Gordon, then mi- 
iiister of the Island of Fetlar, reports : " Some years ago, there 
was a marine eruption, or some such phenomenon, which we 
could not account for ia any other way. There \vas a vast 
quantity of sea fish driven asliore of various kinds, and rnmir 
that had never made their apjjcaranee on tliis coast befor& 
Conger eels above seven feet long, hut all dead. The water in 
the bays was so black and muddy for eight days ofler, that 
'when our fisl"'^i: ■ were hauling haddocks or any small fish, 
they could i the fish until hauled out of the water.^ 

ZOOLOGY. 

37. Compi till of an ancient Greek and cf a 
Sctecvdi ,an I known, that ihc celebrated Pto- 
fessvy of Na ^^^^^^^^ Gottinacn, IftaiwKjQ^Rj 
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CMticle or scari" skin, and cutis vera or true skin ; ^i3, Iwttt^ 
tliese, many anatomisls place a third layer, named rete mucosum. 
This rete mucosum, is supposed by some to be tlie seat of the 
colour of the akin, and that, therefore, it is reddish in the Euro- 
pean and black in the Negro, and so fortli. The late Dr Gor- 
don denied its existence in the European race of the huntaB 
spedes, but believed he had found it in the Negro. This otri. 
nion is adopted by La\vrenoe, in his late interesting work on the 
Natural History ^ Man. Rudolphi has lately re-examined the 
htnnan skin, and declares that there is no such part as the icte 
mucosum, and that the colour of ihc difierent races of the bumui 
species is seated in flie cuticle. 

40. Respiration of Frogs. — II api>cars, from a series of curious 
experiments peribnned by M. Edwards, and detailed in the 
Annales de Chimie et Phyaque for January 1819, that frogs, 
toads, and lizards, ore preserveil alive and in health under water 
iSr weeks, by means of the air contained iii the water, which they 
abstract, not hy the liuigs but by the skin. 

41. Live Li^Mrd imbedded in a Seam of Coal. — In the month 
of August 1818, when the workmen were sinking a new pit at Mr 
Fenton^a colliery near Wakelield, and had passed through nie&- 
flures of stone, grey buist, blue stone, and some thin beds of coal, 
to the depth of 150 yards, they came to the seam of cool, about 
four feet thick, which tliey proposed to work. After excava- 
ting about three inches of it, one of the miners struck his pick 
into a crevice, and, having sliattered the coal around into small 
pcces, he discovered a lizard about five inches long. It con- 
tinued very brisk and lively for about ten minutes, and then 
drooped and died. See Philosophical Miig-a.-sine, vol. lii. p. 377. 

BOTAJiV. 

43. Ajnici'sDiscoverie.i respecting the Motion of Sap in t'Vgr- 
tables. — M. Amici, professor of mathematics in the University 
of Modena, has constructed a reflecting microscope, in which 
the image is formed in one of the conjugate foci of an ellipsoidal , 
speculum. :«irumenl gives very distinct vision, it ad- 

mits of the !■ Tcry high magnifying powers, and 

has enabled akc sL-veral important di(«o\eries. 

One of t 1 of lliesc, relates to the form of the 

orbit in ivliii »i.lcs in vegetables. He t(jQk^,^)i4il 
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e of water mallow, we believe, and having obsened the sap 
" oRuiKte in a sort of elliptical orbit, he furnied a ligature be- 
Hreen tlie two exlremiues of tlie vegetable stem, so aa to pre- 
vent the sap fii^m passing through llie ligature. The conse- 
quence of this obstruction to the motioo of the sap, was to maka 
it orculate in two elliptical orbits, one on each ade of the ligaturei 
This remarkable experiment was diewn by Mr Aniici to His 
Royal Highness the Archduke Maximilian, from whom we had 
the honour of receiving the preceding account of it. We be- 
lieve that its learned author has invesligaled the Bubject with 
mucli attention, and has printed an account of his researches in 
the volume of the Memoirs of the Italian Society which is soon 
expected to reach this country. 

PIV. CENEBAL SCIENCE. 
43, Expedit'ion oveiiandji-om Hudson's Bay to iJtc shores oflJic 
Arctic Oci'ott. — It is known that Govenisnent hus fitted out 
two new expeditions for the arctic regions; the one intended 
fia" Baffin's Bay, and the other for Hudson's Bay, and the co^t 
£ the Arctic Ocean. The Baffin's Bay expedition is to endearour 
bcomplete the suney left unfinished by Captain Hose, and is 
s almost entirely of a maritime nature ; while the othev 
«npajly a journey on the continent of America. The par^ 
Itba etnployetl in tlie American expedition, con^sts of Lieute- 
Kt Franklin, tlie commanding officer, Dr Richardson of Leitli, 
idical officer and naturahst, two Midslupmen, and two ser- 
IBts ; iu all six Europeans. They sailed about the SOth of May 
kone of the Hudson Bayaliips, and expect to reach York Fac- 
f about the middle of August. On the inteiligence they re- 
live at that place, their future proceedings wiil in some mea- 
rare depend ; and much will no doubt be left to the discretion 
of the commanding officer. Wa do not know what his precise 
instructions arc ; but wc understand that the primary object is- 
to ascertain the north-eastern boundary of tlie American conti- 
nent, and from tlience to survey the coast to the westward as 
far as practicable. In prosecution of this object, we believe if 
is intended that the expedition should endeavour to trace the 
Copper-mine River to its termination in the Ocean. The 
prevalent opinion with geographers in England at present is, 
mt this river, instead of running nearly due north, as dcaciilbed. 
f Nearnc, trends away to the eastward, and teinnuoX^m'S^- 
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pulse Bay, Among the argiiments brought forward in sappoH 
of this notion, it is said, tliat Heame entirely neglected to take 
the variation into account ; and Lieutenant Franklin is in pos- 
8es»(Hi of a chart drawn by Matonnabhec, iir which the liver 
at its rising has the direcliun given to it in Heame's chart; 
but afterwards it runs nearly cast^ and tevminates on the 
eastern coast, nearly in the situation given to Repulse Bay in 
the English charts. Matonnabbee's chart is corr«;t in the po^ 
tion of places, and direction of rivers known to the Hudson Bay 
Bcttlers. There is a probability, then, by tracing this ii»er 
to its termination, that the expedition may reach near to 
the north-eastern point of ttie continent. The ex}}fdition ex- 
pect to embark in canoes, eight ot ten days after their amvi} 
at York Factory, and proceed by Cumberland House, I*Je k la 
Crosse, Sic marked in Arrowsmith's map, to Fort Chepewyan, 
or, if posMble, by Slave Lake. If the autumn is favourable, 
the party hope to reach Fort Chepewyan befoFo the commencei- 
ment of winter, The distance of this place from York Fac- 
tory, by ihe circuitous route the expedition will be obLged to 
take, will be about 1400 miles. If circumstances permit, it is 
intended, ai'ter the jiarly become a little inured to the severity 
of the winter, to endeavour to reach Big Slave Fort, (the most 
advanced Eitropcnn settlement), before spring. At this place, 
a party of about twenty Indians, with tlieir wives, will be en- 
gaged ; and from thence the expedition may be said to com- 
mence, They will then be left to their own resources, in a coun- 
try unkntrtvn to Europeans ; for Ilearne's description has added 
little to the imperfect accounts he collected from the natives. 

Dr Richardson carries with him a variety of philosophical in- i 
Gtruments; and we understand the Admiralty have orderett 
from Mr Adie, for the expedition, two of his portable sympie- 
someters. 

41'. Whirlpools, and Suhter-raneoua Passage of' tin Congo. — lu 
examining the quantity of water which passed ovei- a contracted 
part of the river Congo, Captain Tuckey, Professor iamitli and 
Mr Fitzmnn ' all surprised at its smallness, compared 

with the in which rolled into the ocean throu^i 

its deep fm ith ; the more so, as they had pre- 

viously ascei progress upwards, that not a ^ngle 

tributary stu ifficicnt to turn a mil), I'etl. ioto; ' 
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a- on eitlier side, between the mouih and ihe eataratt ; and 
f concluded, that the only satisfactory eiiplonation uf this 
^kable difference in die quantity, was the siippositiun that 
pery conuderable mass of water must find its way tlirough 
bterraneous passages under the siate-rocks, disappearing pro- 
iJy where the river first enters these acliistose uiountainn, and 
ms the narrows, and rising again a httle below ihar tenuina- 
Ei, at Point Sondie, wh(»% the channel begins to widen ; and 
m whence to Lemboo Point, a suw:ession of tornados and 
iripools were observed to disturb the regular current of the 
^^BT. These whirJiwols arc described botli by Captain Tuckey 
1 Mr Fitzmaurice to be so violent and dangerous, that no vessel 
lid attempt to approach theni. E\en the eddies occasioned by 
aa were so turbulent, as frequently to resist both sails and 
w, turning and twisting the boats round in every diiieetion ; 
S it was willi die iitniost difficulty that they were extricated 
3iout being swamped. 

45, Whileness and luminosity (^ the Sea. — After paB«ngCape 
bnas, and entering the GuU'of Guinea, Capt^n Tuckey ob- 
ved that the sea had a whitish colour, which gradually in- 
i till tliey made Prince's Island. The luminosity of tlw 
; also increased, so that at night the ship seemed to be sailing 
|a sea of milk. In order to discover the cause of these ap- 
■rance!4, a bag of bunting, having its mouth extended by a 
Vff, was kept overboard, and by means of it they eollceted 
Kt numbers of animals oj' various kinds, parlicularly pellucid 
Upa, with innumerable little cnistaceous animals of the scyl- 
s genus attached to them, to which Captain Tiickey prin. 
ally attributed the whitish colour ol' the water. Thirteen 
cancer were caught, not above one-fourth of an 
, eight having the shape of crabs, and five that 
shrimps. Among these, the Cancer ftilgens was con- 
lous. When another species was examined by the miero- 
Be in candle light, the luminous projierty was observed to re- 
ft in the brain, which, when the animal was at rest, resembled 
Boat brilliant amethyst, about the size of a large pin's head ; 
\ from this there darted, when the animal moved, flashes ol" 
^illiant silvery light. — See Captcun Tuckey's A'arra/(Vc, p. 4i). 
). Preservation (f Fruits hy the Carhcnic Add. — ^M-\i\«w3M.^ 
iJet^r to Count Chaptal, ba iinr.OLinccd the impsTVawX y^b-;- 
^^ra. I. Ju\F. 1819. 
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Uca) (lisccn'crr, that i'mits luuy Itc pveerved by nw— p i^ Of* 
bonic aciii gas. Uierries, grapes, pL-ar», appii's and chesnutet 
wvre plftctxl in giase veswle, filled with atibonic ucid ga», obtidiK 
(td frnui L'arb(MMte of iinie by sulphuric ecid. Nnliier the roUmu 
nor tile laste <rf' the chiirries were altered at the end <ii' Sftetn 
days; and at tlie end tA' sts week^, t)icy were in the same state 
tt» it' tbey hitd Iwen ])rcsiT\ ed in brandy. The details of cbew ex- 
pcrinitiits will be t'uumi ui tl^Jun. de Chim. tt dePhifH. Jan. 1819- 

47. Kai-^ Prda, or Block Emctk Soot.— The natives in the 
interior of Bruzil us-e an infusion of the root of a, plant, some- 
what resembling ipceacuanlia, with great cSect in the ciin; of 
dropsy, and in di-stroyiiig the dangerous effects produced by 
the |x>i»m of serjicntsi. When taken, it produces vomitiag, and 
artenvards act« most powerfully on tlie uiinary organs, occa^n- 
ing for five or six days an extraordinary flow of urine. One 
doze is said to be sufficient for the cure of the bite of serpents, 
but many are required for the removal of dropsy. 

48. Svieittijk TraoeMfra in BraxU.— 'It is proliably not ge* 
ncraJly known, tliat at this moment ncientific travellers are tra- 
rersiag all paits ut' Brazil, under the protection of the Porttt- 
guejie, and at the expenw of ilie Austrian, Bavarian aaid Tu». 
csa GoveruniL-iits. On the part of Austria, the following are eu- 
ployed : 1 . Proiessor Mikan for natural history in general, and 
botany in parlicular : S. Dr Potil av niiueralogist : S. M. Xat- 
tcrcr fiir zoology : 'k M. S«Aott as gardener : 5. M. Socher 
as huntsman : 6. M. Ender as landwupe-paintcr. 7. M. 
lluehber^;^ as botanical painter, and M, Fric.k as natural his- 
tory painter. On the part of Itavaria, 1. Dr Spix as zoidogist, 
and !2. Prolbssor JMartinus as botanist. On the pait of the Grand 
Duke ol* Tusuuiy, Dr Kadi as naturanal. 
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40. Adjudicattou q 
Council of tl 
Gold Medal 
Bobcrt Sepf 
lion tl!" ships, 
cd in their 1 



■ tfie Copley Medal. — Tlie Pre^dent ant] I 

Society of London have adjudged the J 

V Copley's donation, fijr 1818, to Mr J 

lous improvements in the construe^ 1 

to the Royal Society, and publish- I 
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-'<60. jtdfudkaiian of' the Rumford Mfdals. — The FresiJent 
and Council <(f the Itoyol Socitty o1' Loudon liavt- adjuil^ixl to 
I>r Brewster the Gold and Silver Medals on Count Rumiurd'a 
donalimi, given every two years for the most iiiifiortant dis- 
coveries on Liglit or Heat made in any part of dirG|K! during 
that period. 

51. EHafiishiKent nf n Pliysiological Prii^e in Frnnce.-^A 
strm of money having lw«i anonymously transmitted to the 
Royal Academy of Stiences in France, fin- the purpose of found-' 
"mg a Prize in Phywology, the Acatlemy has aniioimeed that t 
Gold Medal of 440 francs lalue, will be given to tlie Author 
flie printed work or manuscript scut to tliem beibre the 1st of 
December 1819, which shall be considered as liaving contribiu 
ted most to tiic progress of Experimental Pliysiology. 

53. AVip Fund Jbr tiie Establlshmait of Priie Medals in 
Scotla*td.-^V!e liave great pleasure in announcing, that the 
late Alexander Keith, Esq. of Ilavclston, has leti L. 1000, un- 
det the management of the present Mr Keith of Ravelston, Mr 
Keith, Rurgeon in EdinburgJi, and I)r Brewster, for tile pur- 
pMie of promoting tlic advaiieenient of the Arts and Sciences 
in Scotland. We expect to be able, in our second or third 1 
KuBiber, to annouiK-u the particular puqxjses to which diSs " 
liberal donation will be appropriated. - 



Art. XXXWU.— Lhi of Patads granted in Scotland in 1819. 

1. A O Jakes Fox the younger, of Plymouth, in the county 
rf Devon, rectifier, for his invention " of an improved method 
tff metlHxls of diminisliing the loss in quantity and quality of 
ardent spirits, and other fluids, during the processes of distilk- 
n or rectJficaUon." Sealed at Eclinbiu-gh 23d January 1819- 
2. To Jam£s Jeffray of Glasgow, professor of Anatomj' in 
' e University, for his invention " of combinations of, and im- 
ivetncnts in, machinery to be moved by wind, steam, animal 
ength, water, or other power, by wliich means boats, barges, 
ships, or other floating vessels, may be propelled, or made to 
move in water, and which invention is furvbet u.'p'pVwa.'tiV \.tt 
eiJier us^hJ purposes." Sealed at Einbuigl\ac\^Vari:\\. 



2!» List of Scottish Palcntsfir 1819. 

3. To Jous SiMPsos (if B'trmingliam, in the county of Wa^ 
wick, Klaler, for hia invention of " a methwl of constructing 
and making harness, on an improved principle, for horses, or 
any other animals used for the purpose of drawing or convey- 
ing carriages, to be called Ilelea»e Harness." Sealed at £dJii> 
biirgh 17th March. 

4. To EuMUNu Heauo of Brighton, in the county of Sussex, 
chemist, for his 'mvenliun " of certain processes, means or me- 
thods of haitieiiing and improving animal fats and oils, so as to 
manufiicture therewith candles of a superior quality to those al 
present mnde li^om tallow," Scaled at Edinburgh 2d April. 

5. To David Gordon, Esq. of the cily of Kdinbiirgh, for hi* 
invention " of a iMrtiibk- gas lamp." Seajed at Edinburgh SSd 
April. 

6. To John Nkilson- of Linhthgow, in the county of LinlilJt- 
goM-, glue-maker, tbr liis invention, " That certain vegetable 
iiubstances, not hitiierto used by tanners and Icather-dresso^ 
umy be employed in tanning and colouring leather; and that cer- 
taui vegetable subntances, not hitherto used by dyers, may be 
employed in tlie art of dyeing," Seated at Edinburgh 12th April. 

1. To Philip Piniiin of Famingham, in the county of Kent, 
shoemaker, for liis invention " of an improvement on single 
and double Imsses." Scaled at Edinburgh lllh May. 

8. To Hekry Peteb Fui-leu, for " An iniprovemcot in the 
method of preparing or procuring sulphate of soda, soda, subcarbo- 
iiateofsoda,aud muriatic acid." Sealed at Edinburgh 11th May. 

9. To JoTix Thomas Barry of Plough Court, Lombard 
Slrecl, Iiondon, chemist and druggist, for an improved *'Ap- 
paialus for disljllalion, evaporation, and exsiccation, and fi>r the 
jireparation ol" nilours." liiealed al Edinburgh 12ili May. 



Ztplanalion ofJ!guresofGra„Ue,—(Pl HI. I'ig. 1- and pp. 111,113.) 

". Centra! mass of granite, surrounded by horizontal strata, 

6, Bedoffp^nJ*- '" 'rata of gneiss. 

r', C'eiitritl me *" surrounded with mantle-sliaped strata. 

i!, Central m surrounded I'y strata that dip towanli 

I) horizontal strata. 

with veins shooting from it into thf 
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Art. I. — Account of Meteoric Sto7ies, Masses of Irouy and 
Showers of Dusty Red Siww^ and other Substances, which have 
JuUenJrom tlie Heavens, from the earliest period down to 
1819. 

ixL'tHOUGH philosophers have devoted much of their at- 
tention to the investigation of the nature and origin of those 
angular substances which occasionally fall from . the heavens, 
yet we are at the present moment as ignorant of the part of 
space in which they are formed, and of the manner of their for- 
mation, as we were at the very commencement of the inquiry. 

As there were no analogous phenomena which could indicate 
the formation of hard metallic substances within the limits of 
our own atmosphere *, it was natural to seek for their origin in 
the nearest of the planets ; and hence it has been very generally 
nudntained by many distinguished individuals, that meteoric 
stones have their origin in the Moon, and that they are projected 
fiom her surface within the reach of the Earth's attraction, by 
some powerful volcanic agency. The improbability of the exis- 
tence of such a high degree of volcanic force in so small a planet 
as the moon, has led to other speculations, and it has been main- 
tained that meteoric stones are portions of small invisible planets 
circulating round the Earth f ; that they are the fragments of a 
Jwge planet which formerly existed between Mars and Jupiter, 
*nd of which the four small planets, Ceres, Pallas, Juno and 
Vesta ju-e the remaining fragments J ; and, lastly, tliat they are 

* dpeakhig ai Meteoric Stones, M. Hiimboldt, who has examined this subject 
^^ Bikch atttotioh, remarks, that •* they certainly do not belong to our atmof- 
l*ae."— Pawfio/ Narrative, vol. iu. p. 345., Note. 

t Voigt's Magazine 1797, or PkiL Mag. vol. iL p. 1, 225, 338. 
t Wn, JSmcyeL voL iL p. B4h 
^'01. J. so. 2. OCTOBER 1819. A 
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minerals in Uieir primitive state, which are ejected from ihe in- 
terior of our own globe by volcanoes situated in the polar re- 
gions, which produce at the same time the phenomena of the 
northern lights ■. 

The last of these opinions is that of the late M. de 1» 
Grange, the most celebrated mathematician of modem tunes; 
and all liis views eoindde with the second hypothesis above men- 
tioned, which had been previously proposed by Dr Brewster. 
La Grange supposes the bursting of a planet to be a very pro- 
bable event ; he maintains that meteoric stones are uncbaoged 
minerals from the interior of a planet, and he has- investigated 
formula: for computing the velocity with which the- fragmenti 
of a burst planet must be projected, in order to move in elUpli- 
cal, parabohc, or hyperbolic orHts. Assuming the initial velodty 
of a cannon ball at 1400 French feet per second, he has shewn 
that in the case <rf' a, planet Mtuated beyond the orbit of TTra. 
nils, a velocity twelve or fifteen times greater than that of a 
cannon bail, would be suifident to make the fragmentfi move in 
an eliipbcal or parabohc orbit, whatever be their dimen^cms, and 
the dbections in which they are projected. 

As a high degree of interest must always be attached to a 
subject hke the present, we have drawn up the following list of 
meteoric stones, &c. including all those which have fallen, up 
the present time. It is taken, to a certain extent, from a liM 
newly published by the celebrated M. Chladnj of Wrrtembergf i 
but we have added to it several which are not included in hii 
list, and have enlarged the account of others, from a manuscript 
paper on meteoric stones, drawn up by Thomas Allan, Esq. 
which was read some years ago to the Royal Society of Edin- 
burgh, and which he has kindly allowed us to use. A very 
great number of the phenomena, as given by Chladiii, we have 
not taken from lus paper, hut from a very curious work by < 
Jesuit, Domenico Troili, entitled DeUa Caduta di un Sasso doff 
aria raoianamento, Modena 1766, and in the possession of Tho. 
mas Allan, Esq. The ingenious author of that work, proves, 
in the clef iner, both from antaent and modern histwyi 

that stom dly fallen from the heavens ; and nothing 

can shew the universality and obstinacy fif thai 



in the CwnuuMonce <fe r<°u 1614, p. IIL 
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which discredits every thing that Jt cannot under- 
stand, than the circumstance that this work should have produ- 
ced so httle effect, and that the numerous falls of meteoric 
ones should have so long been ranked among the inventions of 
credulity. 



Chap. I. — Chbonological List of Meteoric Stones. 

Sect. 1. — Before the Christian JEra. 
,Divuion I. — Containing those which can be pretty nearly 
referred to a date. 

STS. The thunderstone in Crete, mentioned by Malchua, and 
£|egftrded probably as the symbol of Cjbele. — ChronkU of 
Paroa, I. 18, 19. 

161, Shower of atones which destroyed the enemies of Joshua 
at Beth-horon.— ./ft»fti«j, chap. x. v. 11 *. 
W- Stones preserved at Orchumenos. — Pausanius. 
8. A mass of iron upon Mount Ida in Crete. — Chronicle 
qfParos, \. 9S.. 

S or 704. The Ancyle or sacred shield, which fell in the reign 
of Numa. It had nearly the same shape as those which fell 
tt the Cape and at Agram. — Plutarch, in Num. 

•. Stones which fell upon Mount Alba, in the reign of Tullus 
(Uoetilius.— " Crebri cecidere ccelo lapides."— Ziu. 1. 31. 
I. Five Stones which fell in China, in the country of Song. — 
He Guignea. 

\ A large stone at ^gospotamos, which Anaxagoras suppos- 
ed to come from the nan. It wati as large as a cart, and of a 
(burnt colour. " Qui lapis etiam nunc ostenditur, magnitudine 
vehis, colore adusto." — Plutarch, Pliny, lib. ii. cap. 58. 
. A stone near Thebes. — Scholiast qfPhidar. 
. A stone fell in the marsh of Ancona. Valerius Maxi- 
tua, Liv. lib. 7. cap. 28. 

• The word Qi J ^ J{ oSfjiim, wl^h, »ceording to Parkburnt, signifies M 
lencral, bus been inuislated, Hlthout any reisun, halttonai, in our vereiD. 
Uu Bible. In tbe Book at Job. however, ch. 3S. v. 3., the sama word is u 
Iwd ibiiirf tf darkacii, tneaning, snya Scolt, ■■ undoubtedly mel 

[■ nthich man Msrehea oul." Miaa Sniiih, in her Translilion of Job, i 
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S4S. A Bhower of stones ftll near Rome. — Jul Obsepi^na. 
211. Stones fell in China, aiongnitli a falling star. -Z*< Gtiignetfhe. 
205 or 206. Fiery Stones.— P^utanA, Fab. Max. cap. S. 
192. Stone fell in China. — De Gmgnes. 
176. A stone tell in ilie lake of Mars. — " Lapidem in agro Cm- 

twmrno 'in Lacum Martis de ctslo cecid/sse."" Liv. xli. 3. 
90 or 89' Eodem causam dicente, lakrii»tg ivclia plidaM, «i 

ejus a-nni acia relatum est. Pl'm, Nat. Hist., lib. ii, cap- S6, 
89. Two large stones fell at Yong in China. The sound ww 

heard over forty leagues. De Gutgnes. 
66 or 52. Spongy iron fell in Lurania. Plm. 
46. Stones fyi at Acilla. Ctrsar. 
38. Six stones fell in Lcang in China. — J)e Guignca. 
29. Four stones fell at Po in China. — Df Gui^nes. 
82. Eight stones fell from heaven, in China. — Dc Gaignta. 
12. A stone fell at Ton-Kouan. — De Guignta. 
9. Two stones ftll in China.— />e Guigiies. 
6. Sixteen stones fell in Ning-Tcheon, and other two in iht 
same year. — De Guignes. 

Diviskm II. — Containing those, of which tlie date caonH 
be determined. 
The Mother of the Gods, which fell at Fessinus. 
The stone preser\ed at Ahydos.—J'lltt. 
The stone preserved at Cassandria. — Plin. 
The Black Stone, and also another preserved ui the Caaba of 

Mecca. 
The " Thunderbolt, black in appearance like a hard rock, briL 
liajil and sparkling," of which the blacksniitli forged the sword 
of Antar. — See Quarterly Revietv, vol. xxi. p. 225. aiid i'l- 
tar, translated by T- Hamilton, Esq. p. 152. 
Perhaps the stone preser\'ed in the Coronation Cliair of tlie 
Kings of England. 

p, c. Sect. II. — After tJw Christian Mra. 

■ ^A stone in Uie country of the Voconlini. — Pl'm. 
^452, Tl ■ "tones fell in Thrace.— Ccd/enua and Mar- 

ceUin 29- " Hoc tempore," says Mareeifiiui'i 

" trei ■ coelo in Thracia ceciderunt.'' 

Sixth i fell upon Mount Lebanon and iittfj 

lasdus. 
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570. Stones near Bender in Arabia. — Jlkoran, \'\. 16., 
and cv. 3. and 4. 
648, A Hcry stone at Constantinople. — Several Ckroiticles. 
£iSS. A shower uf pebbles in Saxony. 

WgHt. A atone fell in Tabarislaa, in July or August. — De San/ 
H and Quatremtrc. 

^9J. A stone fell at Ahmedabad. — Quatremere. In 892, ac- 
cording to the Chron. Syr. 
951. A stone I'ell near Augsburg. — Jib. Stad and others. 
fgO^. Two stones lell, one near the Elbe, and the other in the 
Itown of Magdeburg. — Cosmos and Spi'ngenbcrg. 
P09. A ma.sa of iron fell in E^ordjan. — Avlccnna. 
181. StoneB fell in Africa between the 24lh July and the 21st 
of August. — De Sanj. 

112. Stones or iron fell near Atiuileja. — Valvasor. 
13d or 1136. A stone fell at Oldisleben, iti Thuringia.— Span- 
gtnberg and others. 

164, During I'entecost iron fell in Misnia. — Fabrivkts. 
188. A atone full near Paris. 

B49. Stones fell at Qiiedlinliourg, Ilallenstadt and Blanken- 
■ btu^, on the 96th July. — Spangtnberg and IVvandtr. 
'%/rtecnlh Centwy. — A stone fell at Wurzburg. — SchotUis, 
Phya. Cur. 

ttween 1251 and 1363. Stones fell at Welixoi-Ussing in 
, Rusaa. — GtUierfs Annal torn. 35. 

A stone fell at Alexandria in Egypt. — De Sacy. 
W>4. OcL 1. Stones i'ell at Friedland or Friedberg,— .Ji>ans 
and Spangtnberfe. 

105- Stones fell in the country of the Vandals, 
188, Jan. 9. In Mortahiah and Dakhaliab. — Qitatremere. 
168. A mass of iron in the Uuchy of Oldenburg. — Stebrand, 
Meyer. 

^■9, May 36. Stones fell at Minden in Hanover. —Lerhtcius. 
tS8. A shower of spongy stones at Iloa, near Burgos in Spain, 
'—Proust. 

>Btone fell near Lucerne, — Cyeat. 
91, March 23. A stone fell near Crcmo.— 5iJHW?eto, 
iSSt, Nov. 7. A stone of 260 lb. fell at Eusiaheim neat- Slur- 
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gau, in Alsace. It is now in the library of Colmar, and bu 
been reduced to 150 lb. — Trilhemius, tHrgauff. Annul., 
Conrad Gesner, Liber de Benim Jb-isilium Figitris, cap. 3, 
p. 66. in his Opera, Zvrich 1563. 

1496, Jan. 26. or 28. Three stones fell between Cesena and 
Bertonori. — Bnritl and Sabtlliats. 

1510. About 1200 stones, one of which weighed 120 lb. and 
and others 60 lb. fell in a field near the river Abdua. " Color 
ferrugineus, durities eximia, odor sulphureus." — Surius, Com* 
inent.y Cardan, De rtrum Varielaie, lib. xiv. c. 72. 

1511, Sept. 4. Several stones, some of which weighed 11 lb. and 
others 8 lb. fell at Crema. — Giovanni tkl Pralo, and others. 

1520, May. Stones fell in Arragon. — Diego de Sayas. 

1540, April 28. A stone fell in the Limousin.— ^onaif. de St 

AmaMe. 
Between 1540 and 1550, A mass of iron fell in tJie forest of 

Naunhoff. — Chnmkle of the Minen of Misnia. 

Iron fell in Piedmont. — Mercali and Scaliger. 

1548, Nov. 6, A black mass fell at Mansfeld in Thurinpa.— 

Bonav. de St Amable. 
1552, May 19. Stones fell in Thiirin^a near Schlos^i^en. — 

Spangcnbtrg. 
1559. Two large stones, as large as a man's head, fell at Mis- 

colz in Hungary, which are said to be preserved in the Trea^ 

siiry at Vienna. — Sthvunsi. 
1561, May 17. A stone, called the Jrx Julia, fell at Torgau 

and Eilenborg. — Gesner and De Boot. 

1580, May 27. Stones fell near Gottingen.— Ba*^. 

1581, July 26. A stone, 39 lb. weight, fell in Thuringia. It 
was so hot that no person could touch it. Binhard, Olearius. 

1583, Jan. 9. Stones fell at Castrovillon. Casio, Mercaii, and 



in the Ides of Jan. A stone uf 80 lb. reaembting iron, fell 

at Rosa in Lavadie. 

March 2. A stone fell in Piedmont of the size of agranade. 

1591, June i; large stones fell at Kunersdorf — Luau. 

1596, Mart U at Crevaicose.—M'iUartUi. 

In the IGth 1603. A stone fell in the kingdcan 

«f Valenc the Jesuits ofCoimhra. 



thai have foBen from the Heavens. 9Sn 

roi8, August. A great faJI of stones took place in Styria. — 

A metallic mass feU in Bohemia. — Kranland. 

1621, April 17. A mass of iron fell about 100 miles S. E. of 
'IjfAore. — Jehan Gtt'ir's Mevtoirg. 
(22, Jan. 10. A alone fell in Devonshire. — Rwmph, 
(28, April 9. Stones fell near Hatford in Berkshire ; one oi' 
'them weighed 9.^\h.—Gent. Mag. Dec. 1796. 
i84,Oct. 87. Stones fell in Charollois. — Mtrrimm. 

1685, June 21. A stone fell at Vago in Italy. 

July 7, or Sept. 29. A stone, weighing about 11 wz. fell 

•*t Calcc. — VfUisJiieri, Opere, vi. 64. 

March 6. A burnt looking stone fell between Sagan and 
Dubrow in Silesia. — Lucas and Cluverivs. 
187, Nov. 29. Gaasendi says a stone, of a black metallic co- 
lour, fell on Mount Vaislon, between Guilliaume and Feme 
in Provence. It weighed 54 lb. and had the size and shape 
of the human head. Its specific gravity was 3.5, — Gaasendi, 
Opera, p. 96, Lyons, 1658. 

1642, August 4. A stone, wdghing 4 lb. fell between Wood- 
bridge and Aldborough in Suffolk.— 6'ct((. Mag. Dec. 1796. 
(43, or 1644. Stones fell in llie seai.— Wvofltrain. 

IB47, Feb. 18. A stone fell near Fwicxau. — Schmid. 
— August. Stones fell in the bailliage of Slolzenem in West- 
phalia. — Gilberts Annal. 
etween 1647 and T654, A mass fell in the sea. — WiUman. 

[660, August 6. A stone fell at Dordrecht. — Sengv£.sd. 
i64, March 30. Stones fell in the Island of Funen. — Bartho- 

"large stone fell at Warsaw. — Petr. BoreUus. 

I small atone fell at Milan, and killed a Frannscan. — Mvsevm 

iSeptalianum. 

568, June 19. or 21. Two stones, one 300 lb. and the other 

200 lb. weight, fell near Verona. — Legallois, Conversations, 
*&c. Paris 1672, Valisnieri, Opere, li. p. 64- 66., Monianan and 

^rtatdtco Carll, who published a letter, containing several 

curious notices respecting the fall of stones from the heavens. 
ItI, Feb. 27. Stones fell in Su abia.— Gifflerf"* Ann. tom. xxxiii. 
ff73. A stone fell in the fields near Dietling. " Nostris teni- 
jjoribus in partibas GalUse Cispadanse, ^a^iis magnte cpaM:\_ 
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talis e uubibiLs cccidit." — See Leoiiardus, <fc Gemmia^ I 
cap. 5; and MemorU delta Suckta Colombaria Ftorenlin 
1747, vol. i. diss. vi. p. 14. 

1674, Oct. 6. Two large stones fell near Claris.— .ycAfKcAxcr. 

Between 1675 and 1677. A stone fell into a liNhing'^Mmt near 
Copinshflw. — Wallace's Account of Orkney, and Gent. Mag. 
July 1806. 

1677, May 28. Several stones, whicb probably contuned cop- 
per, fell at Ennundorf near Roosenhaven. Mia, Nat. Cut. 
1G77. App. 

1680, May 18. Stones fell at London.—iTit^. 

1697, Jan. 13. Stones fell at Pentolina near &eaa&.—Soidmi 
after GabritU. 

1698, May 19. A stone fell at WaWna^.—Schtttchzer. 
ViO^ June 7- A stone of 7S lb. fell at Larissa in Macedonia. 

- It smetled of sulphur, and was like the scum of VKea.-^Paui 
.. l.ucaa. 
1722, June 5. Stones-fell near Scheftlas in Freisingen.— AfticAcf- , 

beck. 
1728, June 22. Ab<nit thirty-three stones, black and metallic, 

fell near Pleslowitz in Bohemia. — Host and Sleplivg. 
1727, July 22. Stones fell at Lilaschitz in Bohemia. — Stepling. 
1738, August 18. Stones fell near Carpentras. — CimtiUuK. 
1740, Oct. 25. Sloiies icU at Riusgrad — Gi/ierfs Ann<d. torn. l. 
to 1741. A large stone fell in winter in Greenland.— £^fdc. 
174<J. Stones fell at Liboschitz in Bohemia. — Sltpl'mg. 

1750, Oct, 1. A large stone fell at Niort near Coutance. — Ifuard 
and Lalaiide. 

1751, May 26. Two masses c£ iron of 71 lb. and 16 lb, fell in 
tlie district of Agram, the capital of Croatia. The largest of 
th^se is now in Vienna. 

1753, Jan. A atone fell in Germany, in Eichstadt — CatmSo, 

iv.377. 
July 3. Four stones, one of wliieh wdghcd IS lb. fell at 

Strkow, near Tabor. — Slepling, " De Phivia lapuka, anni 

1753 ud y ' ejus causw, meditat'm^ p. 4. Prag. 1754. 
Sipt. >ne of 20 lb. and the other of 11 lb. 

fell near i .iponas and Fin in Brene.^Z.oZuru'f 

and B,k\^ 
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1755, July. A slone fell in Ctilaliria, at Terraauova, wlikh 

weighed 7 lb, TJ oz. — Domin. Tata. 
1766, end of July. A slone fell at Alltcreto in Modeiia.— rm7i. 

• August 15. A stone fell at Novellai'a — Troili- 

17fi8, Sopt. 13. A stone iell nuav Luce in Maine. It was ana- 
lyzed by Lavoiaer, &t. M.t'it. Acad. Par. 
A Etone fell at Aire- — Mem Acad. Far. 
1768, Nov. 20. A stone, weighing ^8 lb., fell at Mauerkirdien 

in Bavaria. — Jmlmf. 
1773, Nov. 17. A stone, weighing 9 lb. 1 oz., fell al Sen* in 

Arragon . — Proust. 
i775, S^ 19. Sto»es fell near Rodacli in Cobourg.—G ("flier fa 

An-nal. torn, xxiii. 
' or 1776. Stones fell at Obruteza in Volhynla. — G'lUieria 

Annal. torn. xxid. 
1776or 1777, Jan. or Feb. Stones fell neai" Fabriano.— iW- 

dani and AmorettL 

1779. Two stones, weighing 31 oz. each, fell at Pettiswoodc in 
Ireland.— Bi«g%, in G,nt. Mag. Sept. 1796. 

1780, April 1 . Stones fell near Beeston in Englaud.-£i.'e««^ PoaL 
1782. A stone fcll near Turin. — Tata and Amoretti, 

1785, Feb. 19. Stones fell at Eich&tadL-^Pkkel and Siah. 
1787, Oct. 1. Stones fell in the province of Chorkow in Uu^sia. 
~-CiBxrCs AimaL torn, xsxi. 

1790, July 24. A great shower of stones fell at Barbotan rear 
Boqucfort, in tlie vicinity of Bourdeaux. A mass, 15 inches 
in diameter, penetrated a hut, and killed a herdsman and 
a bullock. Some of the stones weighed 25 lb. and others 
30 lb.— Lome/. 

1791, May 17. Stones fed at Casscl-Bcrardenga, in Tuscany. — 
Soldaiii. 

1794, June 16. Twelve stones, one of wliich weighed 7^ oz. fell 
al Sienna. Howard and Klaproth have analysed these stones. 
TrPhii. Tram. 1794, p. 103. 

1795, April 13. Stones fell at Ceylon.— Bcc-t. 

-TTTTT Dec. 13. A large stone, weighing 55 lb., fell near Wood 
Cottage in Yorksliire. No light a<:companied the fall — 
Gentiemem'x Mag. 1796. 
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1796, Jan. 4. Stones tell near Belaja-Ferkwa in Russia.— 

ficrfs Annal. torn. xxxt. 
Feb. 19. A atone of 10 lb. fell in Portugal.— Soulhey's 

Letters from Spain. 

1798, March 8. or 12. Stones, one of which waa the aze of a 
cairs head, fell at Sales. — MarquU de Dree. 

Dec. 19. Stones fell in Bengal. — Howard, Lord Valentia. 

1799, April 5. Stones fell at Batanrouge on the Misaesippi. — 
Stlfast Chronicle of the War. 

1801, Stones fell on the Island of Tonneliers.—Boj^ide^f Fin- 
cmt. 

1802, Sept. Stones fell in ScotUni— jl/on(A(y Magazine, Oct. 
1802". 

1803, April 26. A great fall of stones took place at Ai^e. 
They were about three thousand in number, and the largeBt 
weighed about 17 lb. 

■ Oct. 5. Stones fell near Avignon.— Bt6(. Brit. 

Dec. 13. A stone fell near Eggenfelde in Bavaria, wagli- 

ing 5\ \h.—Imhof. 

1804, April 5. A stone fell at Fossil, near Glasgow. 

,-1807. A etono fell at Dordrecht.— Fan Beek. Culkoen. 

1805, March 25. Stones led at Doroninsk in Siberia.— GiVierfs 
Annal. tom. xxix- and xxxi. 

-■ June. Stones, covered with a black crust, fell in Constan- 
tinople. 

1806, March 15. Two stones fell at St Etienne and Valance; 
one of them weighed 8 lb. 

■ ' May 17. A stone weighing 2J lb. fell near Basingstoke 
in Hampshire. — MontMy Magazine. 

1807, March 13. (June 17. according to Lucas,) A stone of 
160 lb. feU at Ftmochin, in the province of Smotensko in Rus- 
sia. — Gilbei-Cs Armal. 

— Dec. 14. A great shower of stones feU near Weston in 
Connecticut. Masses of 20 lb. 25 lb. and 35 lb. were found. 
•~~SiUivum and KtT^slet/. 

1808, April 19. " fell at Borgo San-Donino.— Gwtdb«t 
and Spagnon 

* We have inserle ladni, thougb we beligve thai no itoncs 
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1808, May 29. Stones weighing 4 lb. or 5 lb. fell near Stannera 
in Moravia. — Blbl. Br'ii. 

- — - Sept. 3. Stones fell at Lissa in Bohemia. — De Sehreibers. 

1809, June 17. A stone of 6 oz, fell on board an Amencan ve&- 
sel in latitude 30° 58' N., and lonptude 70° S5' W.—Bibl 
Brit. 

1810, Jan. 30. Stones, some of which weighed about 2 lb. fell 
HI Caswell countv, North America. — Phil. Mag: vol. xxsvi. 

—— July. A great stone fell at Shababad in India. It burn- 
ed five villages, and killed several men and women.— PAi/. 
Moff. xxxvii. p. 236. 

Aug. 10. A atone weighing 7| lb. fell in the county of 

Tipperary in Ireland. — Phil. Mag: vol. xxxviii. 

Nov. 23. Stones fell at Morlellc, Villerai, and Moulin- 

bnil^ in the department of the Loiret ; one of them weighed 
40lb.,andtheother201b. — Nkh. Journal, vol. xxxix. p. 168. 

1811, Marcb 12. or 13. A atone of 15 lb. fcU in the village oi^ 
Konglinhowsh, near Romea in Russia. — BruceV American 
Journal, No. 3. 

■ -■ — July 8. Stones, one of which weighed 3J oz., fell near 
Balangnillas in Spain. — Bibl. Brit. torn, xlviii. p. 162. 

1812, April 10. A shower of stonea fell near Thoulouae. 

April 15. A stone, the size of a child's head, fell at Erx- 

leben. A specimen of it is in the possesion of Professor 
Haussman of Brunswick. — GilberCa Annal. xl. and xli. 

- -' Aug. 5. Stones fell at Chanlonay. — Brochant. 

1813, March 14. Stones fell at Cutro in Calabria, during a 
great faU of red dust.— BiAZ. Brit. Oct. 1813. 

Sept. 9. and 10. Several stones, one of which weighed 

17 lb. fell near Limerick in lieland. — Phil. Mag. 

1814, Feb. 3. A stone fell near Bachanit in Russia.— Gilberts 
Annal. tom. i. 

SepL 5. Stones, some of which weighed 18 lb, fell in the 

vicinity of Agen. — Phil. Mag. vol, xlv. 

~ ^ Nov. 5. Stones, oi which nineteen were found, fell in the 
Doab in lDdia.~P/ii?. Mag. 

1815, Oct. 3. A large stone fell at Cliassigny near Langrea.^ 
Pistdlel. 

1816, A stone fell at Glastonbury in Somersetshire. — PhU. Mag. 
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1817, May S. and 8. There is reason to think, Uiat i 
stone tVll in the Baltic after the great metew of Gottenburg. 
— Otladni, 

1818, Feb. 15. A great sione appears to have fallen at Limoge, 
but it has not been dianterred.— Gofseto dt France, Feb. 25. 
1818. 

July 29. O. S. A Btone of 7 lb. foil at the village of Slo- 

bodka in Smolensko. It penetrated nearly sixteen inches in- 
to the ground. It had a.brovra crust with metallic spots. 

Chap. II. — List of Masses op Ibon 8C?foseu to have 

FALLEN FBOM THE HkaVENS. 

Sect. I, — Spongy/ or CeBular Ma-ises containing NickeL 

1. The mass found by Pallas in Siberia, to which the Tartars 
ascribe a meteoric origin.— Forage* de Pallas, t<Mn, iv. 
p. 5*5. Parl^ ins. 

2. A fragment found between lilibcnstock and Johanngeorgm- 
stadt. 

3. A fragment probably from Norway, and in the impenal ca- 

binet of Vienna. 

4. A small mass weighing some pounds, and now at Gotha. 

5. Two masses in Greenland, oitt of which the knives of the Es- 
(juimaux were niatle. — See our last Number, p. 1S4, 155, 
and Koss's Account of an Hxpeditiott to tlie Arctic Regions. 

Sect. II. — Sviid Masses where the Iron Cicisls in R/iomlioids 
or OcCokedrons, composed ofStraia, and containiaig Nirkd, 

1. The only fall of iron of this kind, is that which took place at 

Agram in 1751. 

2. A mass of the same kind has been found on the right bank 

of the Senegal. — Compagnoti, Forater, Gddberry. 

3. At the Cape of Good Hope ; Stromeycr has lately detected 
cobalt in this mass.'— Tan Marum and Jiankdman ; Bromide's 
Journal., vol, vi. 162. 

4. In different parts of Mexico.— ^o'ine«cAw»i(i(, Humboidt, 
and the Gas"**- ' Mexico, torn. i. and v. 

6. In the proi a in Brazil. It is seven feet l<»ig, 

four feel feet thick, and its weight about 

14,000 lb. Wollasttm, Phil. Trans. 1816. 

p. K70. 28: 
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6. In the jurisdiclion of Sail Jugo do) Estera. — Rubin de CtdiSt 
in the Phil Trans. 1788, vol. txxviii. p. 37. 

7. At Elbogen in Bohemia. — GilhcrCs Annal. xlii. and xliv. 

8. Near Lenarto in Hiingai-y. — Ditto, xlix. 

The oripn of the following masses seema to he uncert^n, as 
they do not cont;iin nickel, and have a different texture from 
the preceiting : 

1. A mass found near tlie Red Rjver, and sent from New Or- 

leans to New York. — Jauni. dea Mines 1812, Bnicc'a Joum. 

2. A mass at Ais-!a-ChapcUe cmitainuig aratnic. — GilberCs Jn- 
nal xlviii. 

S. A mass found on tlie Inll of Brianza in the Milanese.— 

Chladtii in Gilhtrfn Jnnal. l. p. S75. 
4. A niass found at Groskanidorf, and containing, according to 

Klapruth, a little lead and cupper. 
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Chap. III.— List of Falls o 

EITUEK OF A SOFT, I 

p. C. 472, Nov. 5. or G. A great iaU of hiack dust, probably 

at CcHistantinopiL', during which tlie heavens seemed to bum. 

■^ProcopiMy MarceUimm, Theophants, i^-c. 
652. A shower of red dust fell at Constantinople. — Theopfianes, 

Cedrejtus. 
743. Dust fell in different places, accompanied with a meteor. 

—Theophanes. 
Middle of tlie Qth century, red dust, and matter like coagula- 
ted blood, fell from the heavens.— Kaatimi, Elmatsen. 
929. A fall of red sand took place at Bagdad.— QuofrMure. 
lOSa Red snow fell in Armenia— J/aiiA. Errt^. 
1110. A burning body fell in the Lake <rf' Van in Armenia, and 

made its waters blood rud. The earth waa cleil in several 

places. — Matth. Erets. 
1416. lied rain fell in Bohemia. — Spatiffsnberg. 
In the same century, matter like coagulated blood, fell along 

with a stone at Lucerne. — Cynat. 
1601. According to several chronicles, a shower of blood fell at 

several places. 
1548, Nov. G. A red substance like coagulated blood, fell with 

a meteor, probably in Tlmringia .S'pungenbtrg. 
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1660. On tlie day of Pentecost, re<l rain fell at Embden | 

Lou vainc. — Fromond. 
-•^— Dec. 24. A meteor and red rain fell at Lillebonne. — Ka- 

talis Comes. 
1586, Dec. 3. Red and black matter fell a( Verde in Hanover, 

with tfaunder and lightning.— jW^'iS'. of Salomon. 
1691. A shower of blood fell at Orleans. — Lemaire. 
1618, Aug. A shower of blood, stones, and a meteor, fell in 

Stvria. — De Hammer. 
16S7, Dec. 6. Much black dust fell in the Gulf of Volo and in 

Syria.— P/.i^. Trans, i. p. 3T7. 
1638. Red rain fell at Toumay. 

1 640, Oct. 6. Red rain fell at Brussels,— JSVonAin^ and Wendelinus. 
1646, Jan. 23. or 24. Red rain fell at Bois-Ie-duc. 
1689. Red dust fell at Venice, hc—Valimiffri. 
1711, May 5. and 6. Red rtaa. at Ondon in Sweden. — Ad. Lit. 
SuecuF, 1731. 

1718, March 24. Gelatinous matter fell, with a globe of fire, in 
the Isle of Lethy in India. — Barchewitz. 

1719. Sand fell in ^e Atlantic, latitude 46° N., and longitude 
3S2° 45' from Paris.— Mem. Acad. Par. 1719. Hist. p. 23. 

1744. Red rain fell at St Pierre d'Arena near Genoa. — RicMrd. 

1765, Oct. 20. Black dust fell in Shetland, particularly at Scal- 
loway. It was like lamp black, and smelt strongly of sul- 
phur.— PAi/. Tram. vol. l. p. 297. 

Nov. 13. The sky was red, and red rain fell in dif^rent 

countries. — Not. Act. Nat. Cur. torn. ii. 
1763, Oct. 9. Red rain fell at Cleves, Utrecht, &c.—Mcrcurio 

Hist, y Polit. Madrid, Oct. 1764. 

1766, Nov. 14, Red rain fell in Pieardy. — Richard. 

1781, April 24- Count Gioeni observed, in the third re^onof 
Mount jEtna, every thing " to be wet with a coloured creta- 
ceous grey rain," which, after evaporation, left every place 
covered with it to the height of two or three lines. All iron- 
work touched by it became rusty.— PAii. Trans. 1782, vol. 
Ixxii. p. 1. 

1796, March 8 itter fell along with a meteor in Lu- 

satia. It h id odour of dried brown vanitsh. 

and is supj i to consist of sulphur and iron. 

GilberCs At 
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180S, March 5. and 6. A shower of red snow or dust, fell 
Pezzo, at the extremity of the Valle Catnonica. It was pre- 
ceded by a violent wind on the 5th. A luinilar shower fell 
in Caruiola on the same dayn, and another shower of a rose 
colour fell over the whole surface of Camia, Cadure, Bel- 
luBO, and Feltii, to the height of five feet ten inches. White 
snow had previously fallen, and the red shower was again 
succeeded by white snow. The colouring matter con^usted 
of silex, alumina, and oxide of iron. — Opuacoli Scelti, torn, 
xxiii., Joum,ie PAyn'jue, Ap. 1804; aadGiomaliiliFinca, 
Nov. 9. Dec. 1818. 
1818, March IS. and 14. Much red dust, red snow, and red 
nan, fell in Calabria, Tuscany, and Friuli, at the time of 
the &11 of meteoric stones at Cutro. Snow and hail, of a 
yellow-red colour, fell over all Tuscany, with a north wind. 
Snow, of a brownish-yellow colour, fell at Bologna, the wind 
being south-west.— Bii/. Brit. Oct. 1813, and April 1814. 
According to Sementini, this dust contiuned. 



. at I 



isi 
11* 



isi 



1814, July 3. and 4. A great fall of black dust took place in 
Canada, with the appearance of fire. — PhiL Mag. xhv. 191- 

■ — - Nov. 6. In the fall of meteoric stones in the Doeb, each 
stooewas foimd to be surrounded with amaseofdust. — PhU. 
Mag. 

1815, About the end of September, die South Sea was covered 
with dust to a great extent. — Phil. Mag. July 1816, p. 73. 

1816, April IS. Brick red snow fell on Tonal and other moun- 
tains in Italy. The earthy powder was composed of 

Silei:, - 8 graing. Empyreumadc oil, t 

Iron, - £ Carbon, - S 

Alumina, . 3 Water; ingredienU, 8 

Lime, - 1 Loaa, - . i.ti 

Carbonic Mid, 0.05 

pluu^ - Q.%i 26. 
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Art, II. — On the Tides of the Mediterranean, and the occa- 
sional luminous appearatu-es nfitu Waters. By Hen'HV Ro- 
bertson, M. D. Member ui' the Literary Society of Athens, 
Pliysician Extraordinary to his Royal Highness ihe Duke of 
Kent, &c. Comnmnicaied by the Author. 

At HILE at Venice, in the months of April and May 1817, 
I was very much surprised by perceiving the regular succession 
of tides in the Mediterranean, surrounding that city, as I was 
by no means prepared to expect this, either by previously coai- 
versuig with travellers on subjects of inquiry regarding that sea, 
or by what had occurred to myself diuing a. readence of several 
years on other parts of its coasts. It is a commonly recrived 
opnion, that there are no tides in the Mediterranean, an oim- 
nion which, with the exception above mentioned, I ;ini not dis- 
posed to dispute ; at the same time, from attentive observRtion, 
I am persuaded that tlie Mediterranean Sea does undergo a tena- 
ble elevation and depression of its waters ; which regularly re- 
cur within the twenty-four hours, but which are by no Means so 
remarkable, or perhaps so regular, as the ebb and flow even of 
the neap-tides in the ocean. 

On the open shores of the Mediterranean, the highest deVa- 
fjoh, and p-fatest depression appeared to me to be about two 
feet in calm weather*; it also appeared greater at periods cor- 
tesponding to the spring-fides of the ocean, and was greatly in- 
creased on the bloiving of the wind tovianis the coast. I have 
also observed a regular recurrence of the tides in that part of 
the Meditemmean surrounding Venice. Witliin its entrance at 
Malomocco, the tides are regular, an ebb and flow taliing place 
every twelve hours, in which it appeared to me that the waters could 
not be leas elevated than from eight to ten feet. This I estimated 
by seeing, that on the flow, boats easily floated over banks that 
at die ebb were dry, and elevated several feet above tlife water, 
and which I had an opportunity of remarking for the period of 
^^teen days, *" windows of the Lazaretto. 

• The CbcvalH A a rise of one foot at Toulon 
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luminous appearance is but rarely met with during tlie winter 
uteason, compared to the frequency with which it occurs in the 
summer and autumn. I have never seen it when the wind 
blows fresh from a northerly point, or when the temperature 
of the air is low ; nor have I remarked it in any great d&. 
gree, but in calm weather, when the temperature of the air was 
high, and espcciaJty as the wind was changing towards a souib- 
erly point, and I have always observed that this luminous matter 
was emitted most strongly immediately preceding the fall of 
rain or an overcasting of the sky, shewing a disposition to the 
formation of that meteor. Upon lllc whole, I am of opi- 
nion, tliat this appearance of light on the a^tation of the 
waters of the Mediterranean, is somehow or otlier connected 
with evaporation, and that it is (xxaMoned by the ra|n(l cvulu* 
tjon of the electric fluid in that process ; that probably it rare- 
ly depends on phosphoric matters existing m the waters ; sm) 
after repeated and careful observations by myself and others, I 
have never been able to trace its appearance ss dc^ndii^ oa 
the existence of insects, nor could I ever perceive any thing pe- 
culiar in the sensible qualities of water taken up in sucb dncum- 
stances, or that was dittereut from water of the sea when it did 
Hot give out this luminous appearance. Moreover, as this ap- 
pearance is only percrived on the agitation of tlie water, il 
would therefore seem that the luminous matter, whatever it may 
be, does not depend on a matter that is merely blended or mix- 
ed in the water, ai in such a state its apjX'arance would \k 
equally manifest in a calm, us when there is a gentle ripple on 
the surface ; and it must have been equally discernible in aQ 
conditions of the weather ; and what I consider as tending lo 
corroborate my opiiioii, ihat the electric fluid is generally the 
cause of this shining appeai-ance, an ingenious Greek phyo- 
cian iiifi>rmed me that lie found it always extremely diSvuIt to 
accumulate the electric fluid in his apparatus on such occaatiBi- 
In support, however, of ihe opinion I entertain of the cause 1/ 
the linninous appearance of the Mediterranean Sea, I may ut 
duce the observaii'is of M. Golbery on this quesdon, as gna 
in the secow ''his Voyage to the Coast of Ainca. ^I 
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1 to deny that tliia appearance may 

other causes. 

\TE, March 1. 1319. 



2 to i^.fpcn}aeiils qfMfinc]^^, Ridoili and others, 
that a nin^ctic needle mif,'hl have been substituted in place of 
the iniaijignetised one, during a few seeonds when he left the 
apjirtmcnt, V'-t such a supposiiion was cuiupletely excluded 
bv the high integrity of Morkhini, and of the young Italian 
Nohk'niaii ttlio assisted him in the experiment. 

It is not, however, on the testimony of Moricliini alone that 
? disposed to give credit to this new property of light. 
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• results were obtained by Dr Carpi at Home, 



atid M. CoraiHu Ridolfi at Florence ; and though, under a 
more northern and less serene sky, the experiment has bcOT 
unsaceessful, yel, when we consider this difference of circum- 
stances, we cannot regard the evidence of those who have fiuled 
as in the least degree invalidating the e^'idencc of those who 
have succeeded. Dr Carpi maintains, that the temperature is a 
matter of indifference, but that the clearness and dryness of the 
air are of casential importance. M. Ridolfi exposed bis 
needles to the influence of the extreme border of the violet 
ray. He magnetised some in thirty, and otJlers in forty-five 
minutes ; and he considered the chemical rays as contributing 
to tbe success of tlie experiment. His experiments were per- 
formed under almost every variety of drcum stances. He mag- 
netised the needles when the apartment was rendered very hu- 
mid ; but when the \-iolet ray passed through a column of wa- 
ter in vaiKiur, or when the needle itself was immersed in water, 
ho effect was produced. WJien the violet light was transmitted 
t.hntugh the thick smoke of burning sugar, the needle received 
only a ^ery slight degrre of magnetism ". 

M. Berard, an eminent chemist of Moiitpellier, repeated the 
experiment of Moriehini, when be was engaged in eXamiumg 
the invisible And the deoxidating rays. As we have not seen 
his own accoimt of the residts which he obtained, we must con- 
tent oiU'selve3 with quoting the abstract of them, given by M. 
Cuvier in his account of the labours of the Institute for 1813, 

" Equally decisive results have not been obtained respectiiig 
the property of miignetiMng steel, ascribed to the violet tay by 
M. MorichinL ^i '^ ell-informed Roman chemist. Although 




P^ *» the tnagJiething- Injlucme o/'i}i£ Violet rayt. Etjf '■ 
ewperiments, ihey iimlcrwont no such change m many 
•Uier trials; and at jiresent no recLsmi can bo assigned fur this 
idit^ence, for ia \kA\\ canes every other knonii source of ning^ 
fletiBm hod been carejuiiy tx-movuil. The sirnimer of 1813, il^ 
deed, was not favourable to thc^c kind of E'xperimentg, u wf^ 
^faed;' 

About the end of April 1817, wlien Frofessor PUiyfatr wo; 
'at Rome, be availed himself of the opportunity which wit^ pre- 
sented to him of witnesfiiiig tjiis Angular experiment, wlii^li uw 
jperformed by Dr Carpi, in the absence oi Muricliiiii, before 

h party of English and Italian gentlemcJi. The violet liglit via^ 

■fctained in the usual inanaer by means of a comtnon prisa;if 
aiod was collectefl into a focus by a lens of a su^cient size, TJift J 
■icedle wai made of soft iron, and was found, upon trial, to pp^ I 
neither polarity nor any power of attracting iron tilings. ^ ] 
fixed horizontally upon a siip^mrt by means of wax, and if' ] 
wch a direction as to cut the niugnetie meridian at right aiiglg^. ' 
The focuB irf' violet rays was carried slowly along the needle, pro- 
■aeediiig ircnn the centre towards one of the extremities, ixie be- 
lag taken never to go back in the same direction, and never tp 
ilDuch the other half of the needle. At the end of half an Itour 
r the neetlle was exposed to the action of tlie i-ioLet rays, it 
carefully examined, and it had acquired neither poJarjiy 
any force of attraction -, but after ctmtinumg the operation 
'tweDty-five minutes longer, when it was taken o&' and placed on 
■fts }nT«t, it traversed with great alacrity, aud tietUed in the di- 
rection of the magnetical meridian, with the end over which thp . 
rays had pa.ssed turned toward the north. It also attracted aa^ \ 
flitspended a Jringe ol' iron filings. The extremity <d' Uie oecdle 
that was exposed to t)ie action of the violet rays, repelled the 
north p<Je of a compass needle. This eft'ect was so dintiwily 
JBarked, as to lea\'e no doubt in the minds of any who were 
teesent, that the needle had leceived lis ni^ietism' from tl^e 
of the violet rays •. 
M, Dhontbres Firmas'f', who re&idefi, w^ believe, at AJais in 

I Pf ofessoi PictBt's request by 




242 Ej-perimtnls o/'SIorichini, Ridolfi and otlierg, 
the South of France, having repeated at an earijr peiiod the 
experiments of Morichini without success, was induced, by M» 
Playfair's account of them, to re-esamine the subject witJi great 
attention. On the 18lh October 1817, about 2 o'clock in Ihe 
afternoon, when the external thermometer stood at 14% the one 
in his chamber at 15' and 15^ 9, and Saussure's hygrometer at 
41°, he admitted the sun's direct rays through an aperture 
three-fifths of an inch in diameter. A prism placed behind 
this aperture formed the solar spectrum upon a piece of card per- 
forated so as to allow only the ™let rays to pass. A lens was 
fixed behind this perforation ; but instead of making the focus 
of the violet rays pass over the needle, he found it ea^r t» 
make the needle pass through this focus always in the same di- 
rection. After continuing this process for an hour, the needle 
bmg noarly in the direction of the meridian, he could not dae- 
covcr that the slightest degree of magnetism was cammuoicated 
toil. 

The connection between light and magnetism, wliich appears 
to be indicated by the preceding results, has been supposed to 
exist to a still greater extent. In a paper published by Colond 
Gibbs in Professor Silllman's Journal •, he goes so far as |« 
conader light as the great source of magnetism. In 1817 he 
had visited the mine of magnetic iron at Succassanny, and was 
informed, iJiat the ore in the upper part of the bed was uiugne' 
tic, while that which was rmsed from the bottom acquired it on- 
ly after exposure to the influence of the atmosphere. This ef- 
fect he ascribed, without any sufficient reason, to the influence 
of light- 
In support of this opinion, Colonel Gibbs attempted to a,sccT- 
lain by direct experiment, the influence of light upon a magnet 
For this purpose he " determined the power of his magnet, as 
it had been shut up in the dark for a long time, and lying 
down. He then exposed it to the rays of the sun, also lyin^ 
down, and remote from the iron support, and he found that (i 
had gained 12 ox. power in forty minutes, and H oz. power 
«nly in five I 

A very re gy between the phenomena of mag- 

pets and of f siently or permanently crystallise^ 



^H «n iht magwiMWig tTifluence <^(he Violet rat/s. 340 | 
acting upon polarised light, has been }X)inted out in the I 
, philosophical Transactions for 1816. This analogy, w)iic)i v 
iliiail have occasion to explain at some length in a subsequent J 
-|)aper, is so complete, that there are few phenomena in inagne- J 
,|ism which Iiave not tljwr counterpart in the action of crystallik d 
, f^ glass and regular crystals upon polarised light. 

%. 

" Abt. IV. — Examination t^same Compounds wkirJi depend up- 
on very Teeak Affinities. By JAroeBERZELirs, M.D. F.R.& 
and Corresponding Member of the Institute of France. Cunt- 

*■ raumcated by the Author. 

(Continued from page 15.) 

'Examination nf Magnesia Alba.—lt is wll known, 
'that when this earth is precipitated from a warm solution, by 
carbonate of potash, an effer\escence takes place. The magne^ 
"na alba, therefore, contains less carbonic acid than the potash 
'tbandons. Is it a snbcarbonate ? And, if so, what proportion 
'Subsists between the acid and the base ? My attempts to resolve 
*ftese questions led to a result very different from what I had 
'at first anticipated. 

• The analyses which we possess of this substance give veiy 
^Bcordant results, as the following table will testify : 

Bagmaa. Eirmn. Bnlini, SlopiDth. 

* Magneaa, 4.5 45 40 40 

Carbonic acid,..30 31 36 33 

Water, 25 21 21 97 

The great ease with which the (juantity of caustic magnesia, 
'remaning after the calcination of this salt, may be accurately 
"fletermined, forbids us to suppose that any of the analyses are 
•erroneous in that particular. But the (juantities of carbonic 
^«nd and of water, may have been somewhat modiiied by the 
method followed for obtinning them. 

It is easy to see, that, according to none of these analyses, is 
the carbonic acid combined with twice as mudi oxygen, as in 
the ordinary carbonate. It is fartlier evident, that the first 
fliree analyses, in no respect agree with the laws of chemical 
proportion; whilst that of Klaproth makes the carbonic acii 
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and the water to (.'oiitain eaxh an e(|(ial quaniiCr Qt' BuygM^ 
thii iiiogneaa Iwollimla of tlial qiianuiy. Although thie last 
result might have been expressed by h fitriBula posse«sing great 
prol>ability, and ahhoiigh ii proceeded from our greatest master 
in dje art of ooiTect analynie, I llmught it nece§eary to re])eel 
the experiment before fminding upon it, with coalidence, a cai- 
culation respecting the real composition of magnesia alba. Sim- 
ple as this analysis may appear, it cost me much more time and 
prccaulioti ii)«o many other researclies at fir&t ^ht more difli- 
vult ; and I did not succeed in finding what I concave Jo be 
the true result, till arter sixteen different trials. 

I began with precipitating a soluliun of muriate of magnesia 
by carbonate of [wliwh, the misiiire being kept for some time 
in a slate of ebullition. At first, I left the muriate of magnesia 
slightly ii) excess, Ix'cause I had reaeon to tbink, that when die 
ticjuid contains an excess of alk^i, the precipitate carries with il 
a small quantity cA' this alkali, wliich water is unable to extract. 
I collected the precipitate upon a filter, and washed it, till tlic 
'water whicli passed no longer acted upon the nitrate of sUver. 
WTien di-ied and CK«mincd in the manner indicated above, il 
gate, Magnesia, 41.60; carbonic acid, SS.56; water, SL8S. 
As a repetition of the analysis produced exucily the same re- 
sult, there could be no inaccuracy in the experiment. But 
when I dissolved the caustic magnesia, procured by the an^yais, 
in nitric acid, and mixed with the solution a little nitrate of sil- 
ver, the liquid became cluuded, and deposited a small quantity 
of muriate of silver. The precipitate wJiich J had analvsed, 
must therefore have confine*! a poriiiin of the muriate of mag- 
nesia. Another precipitate, foi-med Jiy employing tlie carbo- 
nate of j»tash in excess, gave for its ctimpositioii, Magnesia, 
43..'i7; carbonic acid, 37.17: water, 20.46. The magnesia in 
this case contained no muriatic acid. 

I repeated these experiments by precipitating the nagueda 
from its sulphate. When ihc sulphate was in excess, the pre- 
cipitate seemed to contain, Magnesia, 42.24; carbonic arid, 
37.00; water, 90 7r This magnesia being dissolved in muri- 
atic acid, forn 'iitndaiit precipitate, by adding mu- 
riate of baryte ^le mixture of carbonate of potash 
und sulphate c former was in excess, the preci- 
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fntate conlained, Magnesia, 43.16; carbonic acid, 36.47; wa- 

►^r, 80.37. TliL' superior quantity of ma^aiia obtaincxi in this 
experimeiil, Beemed likely to have proceeded from a little pot- 

!»»sh caH-ied off' liy the pretipitato. To ascertain tins, I digeS- 
1 the caustic ma^esia produced by the analysis in boiiiiifr 
iter. The liquid had a disiinct alkaline lastc, and restored 

rrtie Uue colour to tumsol-jjaper. Alter being saturated with 
t<iniinatic acid, the liquid was then evaporated, and the remain- 
rter heated to redness. Tliis residuutii was not dissolved by a 
^fcw drops of water which were poured upon it ; but these drt^s 
TtrhMi evaporalH, left on the glass a white pellicle, which 
Tras glaringly soluble in water, and which, &s it appeared coM- 
rpletely earthy, when viewed tliroiigh a conifiound microscope, 
InuM be nothing but magnesia. From this fact, it seemed 
Lble to conchide, that the magnesia produced by the sna- 
'ffls, had contained no sensible trace of potash. My next 
IJtortion of magnesia alba, was obtmned in the form of a precipi- 
tate, by bcriling a liquid carbonate of the earth. It gave, M^- 
VKMa, 48.2; carbonic acid, 36.4; water, 20.4. A second ex- 
periment, made ujton anotlier portion prepared in the san» 

•nanner, at a different time, gave. Magnesia, 49.8; carbonic 

■ncid, 36.5 ; water, 90.7. AH these analyses appear to agree in 
'mdicating, that magnesia alba contains about 48 per cent, of 

L^l^nesia, and 20.5 pw cent, of water. The reauh of M. Kla^}- 
toth's analysis cannot, therefore, be regarded as correctly exhi- 
Kting the composition of this siibHtance. But, on the other 

'4and, no one of my own analyses agrees with the laws of chemi- 
proportions, or gives a probable formula of compoettion. 
'yet, as no anomalous deviation from a general law can ever be 

fltcbnitted, h seemed pi-obable that some circumstance had eluded 
Wiy attention. Having, for this reason, resumed my cxperi- 
inent», I first examined the carbcaiate of magnesia, precipitated 
'ty the carbonate of potash in a cold state. It gave me, Mag- 
:'^sia, 96.40 ; c-arbonic acid, 30.25 ; water, 83.35. According 
%» ^eie proportions, the quantities of oxygen contained in the 
^d and water, are (with a slight error in excess) respectively 
jKqual to one and a half and two times the oxygen of the base, 
flthough the liquid from which the precipitate had been depota- 
Tfcd still contained an excess of sulphate of magnesia., it exhibit- 
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ed strong alkidinc pro|;crticE. fiy boiling, it became turbid, 
and deposited a great ciuautJty of nia^nesia. Now, it is evi- 
dent, that when a aalt, liaviiig magneua tor its base, is predjH- 
tated by an alkidiue carbonate, the sail is decomposed into two 
portions. The first portion ia entirely deposited ; but the se- 
cond, having gained from the former a supenor quantity d car- 
bonic acid, is converted into a carbonale uf magnesia, soluble in 
water. As the quantity which is dissolved ol" this latter poruon 
must vary according to the c|uaiiii:y and temperature of the wa- 
ter employed, the composition of the precipitated substance will 
be different, on different occasious. \Miat follows, will conlirra 
this. Another portion of that precipitated in a cold state, al- 
ready analysed, being again mixed with water, at the tempera- 
ture of + 18° centigr. and agitated for some time, the water be- 
came alkaline, and gave an abundant precipitate by boiling. 
This last precipitate, after exposure to heat, left 38 per cent, of 
caustic magnesia, 1.6 [)cr cent, more than was formerly obtained. 
A similar treatment of this last precipitate produced a similar 
result ; and, as ot"ten as the operation of wasliing was repeated, 
the proportion of caustic magnesia continued to increase. 

From these facts I conclude, that when a neutral salt, having 
magneua for its base, is decomposed by an alkaline carbonate, 
there results a. corresponding carbonate of magnesia, which is 
partially decomposed by the presence of water, so as to form a 
carbonate, soluble m water by au excess of carbonic acid ; whilst 
one part erf' the carbonate is converted into magnesia alba, and 
another part is deposited wittiout decomposition,— both in vari- 
iiMe projurtions, which depend upon the variation of the cir> 
cumstances in which die decomposition takes place. Sy each 
increase of the tem]>eraturc and quantity of water, the propor- 
tion of magnesia alba is likewise increased, till nothing but itself 
is deposited, and consequently till the precipitate no longer 
ciianges its composition, by exposure to fiesh quantities oJ' bdJ- 
ing water. Granting tliat this reasoning is well founded, il on- 
ly remained for me to seek the maximum of tiiis decomposition 
prxjduced by Having, therefore, taken a quantity qf 

magnesia albi by long continued boiling witt^ car- 

bonate of pot boiled it with fresh quantities rf 

water; lis qi sililv diniinislicd ; the water he- 
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' .'■one aTkaltne i and, after evaporation, left a residuum of mag- 
nesia. I then foiind that the time, during wliich tlio Ixrii- 
ing continues, has less influence ihan the quantity of water, in 
determining the decomposition of tlie carbonate which is mixed 
■ with the magnesia alba. After the water has produced a cer- 
tain effect, the remaining precipitate is but very slowly changed 
by continued boiiing. A portion of magnesia alba, which had 
at first yielded a residuum of 43 per cent., after exposure to 
boiling water, gave 43.4 per cenL After a second exposure, it 
gave 44.4 ; after a third, 44.5 ; a fourth, 44.58 : the fifth and 
ffixtb trials produced no aJIeratiun, though the water, even 
when cold, oontiniicil to dissolve a portion of the precipitate 
nifficient to produce a white spot, when a few drops of it were 
evaporated in a platina spoon ; — a circumstance well worth the 
sttention of those who engage in mineralo^eal analyses. 

After having thus found a fixed point of composition, I ana- 
lysed the substance, according to the method already detailet^ 
'And obtained 

Magnesia, - 44.58 

Carbonic acid, - 35-70 

Water, - - 19.72 

We can now understand how the analyses of magneda ^Ija. 
bave exhibited results so variable, and why the skilftd Klaprotb 
could obtain no more than 40 per cent, of magnesia, whilst 
Bergman and Kirwan obtained even 45 per cent., which pro- 
bably was in fact no more than 44.6; for in those times one 
^rd of a grain was regarded as a quantity, small enough to be 
rejected for the convenience of having round nuralwrs. 
.' I remarked another circumstance relative to the analysis ol" 
^magneaa alba. At the first application of fire, the powder 
.woduces a kind of ebullition, in whicli the vapours of the ivater 
Barry with them a quantity of the earth, in the fonn of dust. 
iWhen th« experiment is made in a crucible, as the loss ocea- 
.ttoned by this circumstance cannot be observed, it deceives the 
,4^rator. In the apparatus which I used, tliis ebullition js 
instantly discovered, and checked by diminishing the temperalure- 
By calculating the result of this analysis, it is found that 
file oxygen of the magnesia is 17.2G ; that of the water, 17.47; 
^^ld that of the carbonic acid„ S-'J.TS : or one and a half tim^ 
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what is contained Iiy the magnesia. We have sdli to c 
in what they are united. Those who liare paid na ailention to 
the manifold relations whlHi siihsist Iwiwoen the oxygta of 
bases, and that of the arids eombined with those baees, (pela- 
tiona whidi constantly ajipenr, except when die oxygen ctm- 
tained hy the acid in its lowest degree of oxidation is t« liul 
contained at its highest, as three to two'), will probably saj, 
that magnesia albe is a snbcarbonate, eimiposed of 3 atoms of 
acid, combined with 3 atfir.s of base, and 3 of water. But kt 
IIS examine these ratios of combination, lieiitre we ackoowledse 
their accuracy. It is pl^n, that if in reality tJiey constitute 
a salt having an excess of ba.se, the carbonic acid muat pOEseu 
the property of forming other salts having au esceas of base, snd 
saturated (vilh their bases in a similar degree. 

It is well known that the green carbonate of copper is a sub- 
carbonate, in which the carbonic acid is combined with twice as 
much oxide of copper as in the ordinary carbonate, which re- 
sults from decomposing the neutral sulphate of copper by an 
alkaline carbonate. But in the mineral kingdom (here is ano- 
ther carbonate of cc^per, — the blue one, which I have attempt- 
ed 10 prove, from the analyses of Kla]»roth and Vauquelin, to be 
a oarhonate of copper, combined with n hydrate of the same 
metal — Cii Aq« + S C'li C" f. (Afhandlingar Fyak, &c. iv, 
130). This species of the carbonate of copper has since been 
analysed by Mr Philips; and the result of his investigation 
agrees, eveu in the decimal pails, with that calculated frism the 
formula which I have just given. On the other band, if Uiis 
substance is not a kind of double salt, composed of the hjdcale 
and the neutral carbonate of copper, (as its cdour also seems 
to indicate), it must be a subcarbonatc. But this subcarbonate 
could neither be analogous to that which may be supposed to 
form magnesia alba, nor conformable to the laws of chemical 
proportion, ance it would be composed of S atoms of base, with 
4 atoms of add. I may observe farther, that the water com- 
bined witli salts, coii^monly called their water of cryatalliaation. 



" Which bnpp 
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\a the salt \iy a slight affinity ; and, in most cases, al- 
"Ivws itself to Iw (h^ngagtrtl by n heat very little exceeding that 
<jf + lOty. Ill every case it is disengaged long before tlie acid. 
,2faw, in the analysis of magnesia alba, it is to be remarked, 
fiiat ID the first place a ccrLmn quantity of nater disengages it- 
,grif, as if it were water of crystallisation; but that nilerwardit 
9k carbonic acid arid die water are disengaged together, and 
jftat the last portion of niagneioa allio, tliough developed at a 
^tiA heat, still deposites a drop of water, whilst pasang through 
Ihe slender tube whicli conducts it to the cold recipent. 
This drcunistance, which I have fully demonstrated by experi- 
riients made on purpose to verify it, proves that the water is re- 
, tuned by the magnesia alba, with a force greater than iJiat 
irhich retains the water of ci-ystallisaiiun, even in those salts 
irhich are distinguislied by their strong affinity for water. But 
'&is affinity can be no other than that by which a part of the 
nagneaia, as a base or substance positively electrified, is com- 
Uned with water, as an acid, or at least a body negatively elec- 
trified, in the form of a hydrate. But in this case, tlie mag- 
nesia alba must be composed of hydrate of magnesia and of 
carbonate of mogne^a ; nor is it difficult to conceive that th^ 
' last portions of the weaker negatively electrified substance 
Dot be expelled by heat, before those of the stronger, ^nce-eadb 
is combined to its ha.se separately. 

In magnesia alba, |ths of the magnesia comlrines with the car- 
'fibtuc acid to form a carbonate of magnesia; the remaining ^th 
'forms tlie hydrate. But as ihe oxygen of the water is equal to 
that contained by the whole of the magnesia, it may be asked 
Whether the water is all combined with the hydrate,, or partly 
* lUppBeE the carbonate with water of crystallisation. No [losi- 
"five answer can lie returned to this question, but it is very jiro- 
Nbable thot the carbonate contains no water; Jir.il, Because this 
' carbonate is often found, in a natural state, perfectly dry ; and 
oecausc the water, in magnesia alba, is not sufficient to furnish 
ihe water of crystalKsation necessary for this salt, in an isolated 
ftate : Seamdly, As the water, in this case, jierforms the func- 
tion of an acid, (a function more active than that of water of 
crystallisation), it seems highly probable that, in order to coun- 
tabalance the stronger agent, the carbonic add, the atoms of 
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Kater roust enter into this compound, in a. number proportion' 
ally greater than those of tlie carlwnic acid. In alt double salts, 
which have a conjmon liase and ilifli:rent acids, it is probable 
tiiat the weaker of those acids must exist at a point of satura- 
tion proportionally inferior to that of the stronger acid : exact- 
ly as in double salts v hicli have two bases, the weaker of those 
bases ts often less saturated with aciil than the stronger base. It 
is possible, therefore, tliat when a carbonate combines with a 
hydrate to form a double salt, the carbonate may conlain no 
water of crystallisation, and tliat ail the water foiuid in this 
double salt may belong to tlie hydrate. In mogne^a alba, the 
carbonic acid contmns two times the oxygen belongiiig to that 
part of the magnesia combined with it ; and the water coataim 
four times the oxygen belonging to that part of the magnesia 
which forms the hydrate ; so that the water, in tliis ca^c, is 
at a degree of saturation proportional to the bicarbonate of 
this earth. According to tlie^ premises, magnesia alba is 
MgAq* + 3 MgC', from which the composition, dec 
by calculation, is. 

Magnesia, - - 4-4. 641 
Caiboiiic acid, - 35.736 

Water, - - 19.621 

which agrees pei-fectly with the rt'sult of our analysi 

Carbonate of Zinc. — The carbonate of zinc is known to be 
soluble in water, by an exce.ss of carbonic acid ; and when the 
sulpliate of zinc is decomposed by an alkaline carbonate, a great 
quantity of the precipitated oxide remains dissolved in carbonic 
add. The resemblance of this phenomenon, to what happened 
in the case of magnesia alba, gave rise to the suspicion that it 
w«3 owing to a similar cause, and induced me to submit the car- 
bonate of zinc to a particular examination. I then found that 
this carbonate has the same composition when precipitated in a 
cold, as in a boiling, state i and consequently that the usual 
quantity of water, employed in such an experiment, is sufR' 
cient to complete its decomposition. The carbonate of ^sinc, 
when precipital ■' solution containing also muriate or 

sulphate of zin 'ts with it a jwrtion of nmriatic or 
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sulphuric acid, 



When precipi- 
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1M«9 1^ Rn excess of the alkaline carbonate, it seemed to 
t^ a small quantity of this carbonate ; and the result was ai- 
milar, whether the carltonate of potash or of soda was employ- 
ed. In different experiments the carbonate of zinc, wlien pre* 
dpitaled by carbonate of [wlasli, in the smallest possible excess^ ' 
gave from 73.15 to 73-25 per cent, of oxide of zinc. AVIien the ' 
Bquid contiuneil more alkah, I found from 78.6 to 73.7 ^er cwrfi 
of residuum. In iho latter ease, the oxide, aft«* cooling, wa»' 
perfectly white ; but in ihe former it bsd a pli^t tint of very 
pare yellow. The oxide of zinc, which I used for these expe- 
riments, had been separated, by evaporation, from a solution of 
dus oxide in caustic ammonia. It was then dSs.solved in an 
arid, and by adding to the solution a carbonate, sometimes of 
potash, sometimes of aoda, the oxide was changed into the car- 
bonate of zinc. Having analysed diis carbonate in the appara* 
tus used for the magnesia, I found 

Oxide of zinc, - - 73.15 

Carbonic acid, - - 14.72 

Water, - - . 12.13 

1 made several experiments, but their results varied so little, 
that it is unnecessary to detail them. The oxygen contained in 
the oxide of zinc is 14.344 ; whilst that of the carbonic acid is 
10.695, and that of the water 10.704. The two last quantities 
are thus e(|ual ; but the oxygen, in tlie oxide of zinc, is to that 
JB tlie carbonic acid as 4 to 3 ; a ratio wliich does not occur 
ather in blue carbonated cop])er or magnesia alba, and which 
aSbrds another proof in favour of those opinions which 1 have 
explained above. If we consider the substance now analyse^^ 
as con^sting of the hydrate combined with tlie carbonate of 
rinc, it will appear to contain one molecule of a hydrate of the 
exide of einc, in which tlie water has 3 times the oxygen of the 
Wse, and 3 molecules of a carbonate, in which tlie oxide and 
die add contain equal quantities of oxygen. It is represented 
by the formula, Zn Aq« +3/n C"; and by calculation the fol- 
lowing result is deduced from it : 

Oxide of zinc, - - 73.04 

Carbonic acid, - - 14 79 

Water, _ - _ ig.17 

* Zn leiTtMnti 1 atom of line combined with 2 ataou ol axjecn. 
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I have long suspected ihai the result of my expenments con- 
cerning the cumpositiun of oxide of zinc, indicates a, small ex- 
cess of oxygen, occasioned by the presence of iron in tlie disdl- 
led zinc whidi I employed. My suspicion acquires force from 
this analysis, wliich (supposing the substance operated upon 
equally pure in ail cases), it is easy to perform with an accuracy 
that sliall pre\'eiit any variation in the lirst decimal place of the 
numlier which expresses the weight, especially of the oxygen. 
For determining this )K)iiit, I made several new attempts to oh- 
tMD zinc absolutely pure, but the recurrence of my former d^fi" 
pulties prevented me from continuing thi>m. 

It imiy be objected to our opinion concerning tlie nature of 
the substani^e now analysed, tliat the hydrate contaios more 
water than when it occurs in an isolated state ; but we have al- 
ready seen, that in double Baits the quantity of water may be 
different from what exists in the ingredients, taken separately. 

In an excellent work, pubhslied fifteen years ago, upon the 
composition of the different ores of zinc, wliich are named cala- 
mines, Mr Smilhsou, Ijesides the crystallised neutral dry carbo- 
nate of zinc, examined another species of eiuthy carbonate of 
zinc from Carinthia, and found it to be composed of 71.66 per 
cent, of oxide of zinc, 13.34 of carbonic acid, and IS of vater. 
Its composition is evidently the sajne tm that of the artificial uib- 
stance whidi we have just analysed. Mr Smithson himself coii- 
Mdered this substance as a chemical cumhinatioQ of the carbonelc 
and the hydrate of zinc; and the inaccuracy of the proportiiHi'' 
which he assigns to these ingredients mu»t have proceeded 
from his unacquaintance with those laws of combination whicJi 
have ^nce been discovered. 

Subsulpfiate ami Subnuiriate o/'Afag'»e«ia.— Before limshuig 
this [laper, I shall say a few words of those precijHtates which 
are produced by caustic ammonia, in tlie solutions of sulplutte 
and muriate of magnesia. It has often bec3i maintained that 
these precipitates happen, from tlie tendency which salts of am- 
monia and magneua have to form double salts. MrPfaffof 
Kiel even thou"*" ' 'H his jxjwcr to determine the composition 
of these dout ' tJie quantity of precipitate, obtiuned 

by mixing a t with caustic ammonia. But this 

suppoation is I have ascertmned that the preci- 




which Append on vieak Affinities. 
]fLie varies in quantity according to the quantity of 
J employing a very great excess of which, marly all tlie uiag-t 
^a may be precipitated. The precipitates ui question are not, 
towever, pure hydrates of magnesia. That which we obtain 
nom the sulphate is half transiutent whilst it continues in the 
liquid; it has a granular ap]>enrance, and deposites itself very^'^ 
quickly, as if it were heavy. Tlial which results from the muriate 
is white, ojiaqiie, and mucous ; and it is very slowly depoited. 
In the first I found, magnesia, 67.5 piT cent. ; sulphuric aad, 1.6; 
water, 30.9- The oxygen o( the water somewhat exceeds tliat 
of the ciu-cli, whcreibre that portion of magnesia which is com- 
bined with the sulphuric acid, must be joined to a greater pro- 
portion of water, than that other portion of magnesia which 
pns the base of the hydrate. Since lliis sulphuric acid cannot 
» extracted by water, it evidently belongs to the chemical 
Ibpnsition of this substance. At present it is difficult to 
^e on analysis of this oompound, suiTiciendy exact for being 
^ulated with certainty, because one of the ingredients is found 
I such small quantity ; but the composition will probably l>e 
|ud to con^ of one molecule of a subsulphate of magnesid 
ith water of combination, and of a great number of molecules 
hydrate of magnesia. The same is likely to be the case with 
B precipitate which results from the muriate of magnesia, It j 
ifery difBcult to obt^n this substance in a state of purity, be- 1 
Be its mucosity prevents the water from passing, and tliere* 1 
» causes the salt, before it can be washed, to attract a very ' 
pnderable quantity of carbonic acid. For this reajM>n, I have 
t been able to analyse it accurately. I perceived, however,. 
A tho-e was about 1 per cent, of muriatic acid upon which 
[water had no influence. 

Iiese researches indicate a species of combinations, whicH^ 
Te to be examined with more attention than has hitlierto 
bestowed upon them. It is plain, that the affinities upon 
ii they depend, must have performed an important part in 
the inorganic portion of our globe ; and that the study 
l^iem may become highly advantageous in our inquiries w 
the nature of mineral substances. 

hi. KO. 2. OCTOBER 1819- S 
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AftT. V. — Jccount of some Experiments, vuule teiih the viea 
of ascertaining the different tiuhsiances from which Iodine 
can be procured. By Andhew Fyfe, M. D., Lecturer on 
Chemistry, Communicated by the Author. 

OlR HuMPunY Davy, in one of his early papers on loiliiie, 
published in the Phitosophical Transactions for 1814, meadon^ 
that he had procured th]^ gubstancc from the 

Fucus cartilogineus. Fucus filiforinis. 

— membranaceue. Ulva pavonia. 

— ■•■■ rubcns. ■■■ linza. 

He did not, however, obt^n it from tlie alkahne matter manu- 
factured at Sillily, Spain, and the Koman States, nor did coral 
and the ashea of the sponge seem to contain iL 

Shortly atlcr the publication of this paper, I commenced a 
series of experiments, to asccrtmn the different substances from 
which iodine could be obtained. 

An account of these was read before the Royal Medical So- 
ciely of this place, in the winter of 1815. Smce then I have 
had several opportunities of subjecting other substances to 
amalyae, with the view of ascertaining if they would yielB io- 



I may here remark, that at die time when most of these e:xpe- 
limeBts were made, it was not known that starch proved a deli- 
cate test of the presence of iodine. I had therefore recourse to 
that of silver, as pointed out by Sir H. Davy, when the vi^Kiur 
of iodine did not appear, on the addition of sulphuric acid to 
the saline substance. 

The fiist object in these experiments, was to ascertain the 
different marine plants from which iodine could be obtained. 
For this purpose I procured quantities ofali the common kinds of 
sea-weed growing on the shores of Leith. These were dried by a 
gende heat, and then burned, either in a large crudble, or in a 
chaffer; the temperature never being so high as to cauae the 
fusion of the subatOTrrs. The product of the combustion was 
tlien dissolved "'d the solution was evaporated to dry- 

ness. Sulphu Ided to the re^due in a. glass ti 
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J heat was appliod, by which means tlie iodine, when present, 
•mas driven off in vapour. In those cases in whidi iodine did . 

t appear by the above method, recourse was had to the more 
leUcate test of the presence of tliis substance. 
In this way I procured iodine from the residue of the com- 
buatioD of the Fucun TUidoaus, the Fuchu serratus, the Fucus 
^palmatits, and the Fuais dig-'/tahis ,■ the last of which seemed to 
iflbrd it in greatest quantity, both from the leaf and stem. 

I hkewise obtained it from the ashes of the Uli'a vmlnlicalis, 
Smd of a species of Conferva. I repeatedly attempted, hut 
[irithout success, to procure it from the Fucus veskulosiis, the 
Iftsties which did not yield the vapour of iodine, on the addi- 

Kon of sulpliuric acid, nor did the more delicate t«st indicate 
Ic presence of their substance in their solution. This confirms 
Am experiment of Professor John, in which he failed in obtain- 
■ing iodine from the Fucus veaculosus*. Dr Thomson like- 
wise mentions, that a foreign chemist did not succeed in pro- 
mring it from the above plant f. 

I nest endeavoured to procure iodine from plants growing 
P tile sea, not belonging to the class Cryptogamia. With 
^tiiis view the Plantago maritima, and Arenaria peploidcs, were 
jiubjected to the usual trials, hut without success. I also IWIed 
^ my attempts to obtain it from the ashes of the Salsola Kali. 
I led to espect this, as I did not succeed in jirocuring 
Sodine from barilla, the product of the combustion of different 
ftpGcies of Salsola and Salicomia. 

From the ahove experiments, I concluded that iodine was 
mtained only in the plants of the class Cryptogamia. I was 
iRturully led to examine, if all the plants of this class afforded 
hb substance. 
For this purpose I procured several of tJie fresli water cryptn- 
^amous plants, and subjected them, afler incineration, to the 
kction of sulphuric acid ; but no iodine was given off. I like- 
e attempted to obtain it from the Agaricus campestris, and a, 
k>letus growing near the sea, from the Alices {Polypodium fi- 
X and aculeatum), from the musci, and from several spedes of 

• Vid. Aitaali of PhiUmiph^, Noscmber 181i. 
+ Ibid-January 1316. 
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lichens, but without success. It spemcd, therefore, that I 
waa coiifiiied not only to the class Cryptogamia, but to the n 
line productions of this class. 

The next object was, to ascertain if the marine animals of the 
lower orders could be made to yield iodine. For this purpose, 
the residue of the Incineration of oysters was dissolved in water j 
the solution was evaporated to dryness, and sulphuric jund was 
added, but without any appearance of iodine. Coral was like- 
wise subjected to a similar trial, and with the same result. I 
however succeeded in procuring it from Uie common sponge of 
the shops, after burning it, and treating it in the usual way *, 

As from these experiments, it appeared that iodine was af- 
forded only by marine productions, it was of consequence to as- 
certain if it could l>e procured from sea-water itself. With this 
view, I subjected the residue of the evaporation of sea- water, to 
various trials. 

The common method of procuring muriatic acid from the sa- 
line matter of sea-water, by the addition of sulphuric acid, con- 
vinced me, that if this substance contained iodine, it could not 
in tliis way be got from it. I was tlierefore obliged to have re- 
course to other means. When sea-water is subjected to galvan- 
ism in a gold cup, a small quantity of a black powder is formed ; 
this, it is supposed by Sir H, Davy, might be a compound of io- ' 
^e and gold. To ascertain if tliis was the case, a quantity of 
sea- water concentrated by evaporation, was put into a silver ves- 
sel, attached to one end of a galvanic battery; a gold wire from 
the other end, was introducetl into tlie fluid. The silver in a, 
short time acquired a dark coating, and a minute portion of u 
black powder was formed. This waa subjected to the actiun of 
fused polassa, and then to sulphuric acid, but without any ap- 
pearance of iodine. 

During the preparation of kelp, from wliieh iodine is procur- 
ed, the vegetable matter is subjected to a high temperature. 
Conceiving that, perhaps, the iodine might be a product of the 
combustion, some of the residue of tlic evaporation of sear-water 
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s nuxed with charcoal in powder, and a Iiigh boat applied to 
When cold, the niisture was treated with sulphuric acid, 
lut without obtaining any iodine. 
The saline matter of sea-water was subjected to vaiious other 
trials, but uniformly with the same result. 

In the experiments on the substances mentioned, from whicli 
dine was procured, and also, as I have Siud, in the preparation 
f kelp, the bodies are subjected to a high temperature,-^-are we 
s infer from this, that the iodine is a product of tlie combus- 
>n? 

To detemlne thi*, a quantity of the Fucus serraius was infused 
water for some hours. On evaporating the solution, a mass 
' a syrupy consistence was obtained. When this was subjected 
' the action of sulphuric acid, witli the aid of heat, iodine ia 
ipour appeared. The stem of the Fuciis digitatus, treated in 
le same way, afforded iodine. It is remarkable, however, that 
le infusion of sponge did not in this way yield iodine, though 
le sponge which bad been kept hi water for some time, aiford- 
1 it after being burned and acted on by sidphuric acid. 

From the above, we may conclude, as far as these experi- 
iienta go, 

1, That iodine is not contained in sea~water. 
"■ 3. That it is confined alone to marine productions. 

' S. That the iodine contained in kelp, is not a product of the 
Ifiombustion. 

4. That the substances which afford inline, belong to the class 
tCryptogamia, unless, with some naturalists, we consider Sponge 

IS belonging to the animal world. In the classification of Lin- 
Bseus, however, the Fuci, Ulva;, and Conferva;, from which I 
JBve procured iodine, belong to tlie class Cryptogamia, subdivi- 
Hon, AlgsB aquatica;. Along with those, Linnaeus was inclined 
.» place the sponge, though he was doubttui of the correctness 
oF this arrangement. If, then, we adopt the opinion of Linnieus, 

re must conclude, that iodine is confined to tlie vegetable world ; 

Fwe incline to the fornier opinion, iodine must be considered a 
Product likewise of the animal kingdom. 

*- May not the tact, that sponge cnntains iodine, be an argu- 
isent in favoiu- of the opinion of Linnaeus, that V\ua %vk\i&\3&^. 
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properly belongs In die vegetable world, class Cryptogauia, fioB! 

tlic j)lants of which iodine is obuunetl. 

5. It a})pcaj's tiiat the iodine contained in sponge, is in a di£ 
ferent slate of combination frnm what it is in Uie other substim- 
ces, as in the former it is not soluble in water, while it is ao ia 
the latter. 



Abt. VI. — On the preparation of' Opium in Great Britaitt. 
By John Yoi'xg, Fellow of the Royal College of Surgeons, 
Edinburgh. Communicated by the Autlior. 

X HE natural history of Ojuum, and the manner of eollocting 
and prepai'iug it tn tlie East Indies and in Persia, has been fully 
detjuled bv Dr Samuel Crump, in liis Inquiry into tlie Nature 
and ProjKrtiea of Opium. Ho exaujined the different accounts 
related by authors, from Dio,scorides, Pliny, Ka-mj^er, and 
many others, till the year HQ'-i, when his very interesting work 
was completed. 

The preparation of opium in Britain has long been a desidera- 
tum. Preniiimis have been otfered by the Society of Arts, and 
more recently by the Caledonian Horticultural Society, ^leci- 
mens of British ojniini have been produced, and proved to be in 
no degree inferior to the best foreign opium : But it has not yet 
been ascert^uned that tliis valuable drug can be cultivated^tn 
Britain with profit to the grower. 

The few experiments which have been made, were con- 
ducted according to the eastern mode. But the temperature, 
winds and rsun of this climate, have hitherto been justly con- 
sdered as insuperable obstacles. Of these the temperature may 
be held as tlie least objectionable, for the large White Poppy 
(Papavcr gommferum of Linnieus_) from whit'h foreign opium 
is obtained, comes to maturity in this climate. But it is further 
objected, tliat the high winds beat down the plants, and the 
rains wash off tJie. fi"'um, before it can be collected, when the 
eastern mode o t is practised. It has therefiire been 

proposed to cu 'en ]Joppy of this c<iimtiT, because 

it is not so lial [cd by wind as tlie large white 

popj.y. 
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It IB the object of this article to describe a method hy whicli 
ie§e. obstacles have been completely removed, and to demon- 
jCrsie tram the result of expeiimeiit, that opium, superior in 
piaUty to the best Turkey opium, can be procured in Britun 
sufficient quantity, not only for home consumption, but also 
r exportation. It is proposed to cultivate the jxippy not only 
r its opium but also for its oil ; and it will appear that a crop 
early potatoes may be raised ujKin the same space of ground, 
|l>ith the opium and oil by the Name culture, and that such a 
jTop will, in 8 good season, yield a clear profit of from L. 50 to 
U. 80 per aci-e, allowing L. 60 Wiv cxpences. 

The monopoly of the opjuiii, produced from the culture of 
|f)e poppy, is the third piincipal branch of the £ast India Coin- 
any 's territorial revenue in India •- 

In 1773, the contract or extensive privilege for providing 
plum was granted to Meer Munkoer, in preference (as was 
tated by Government) to any one else, because, being the per- 
Hi employed by the gentlemen of Patna in diat business, he 
•as the best ac(]Uiunted with the pmper mode of tnana^ng it, 
pd would account for any outstanding balances. He was to 
iver the Baliar o)aum at 3S0 rupees, aiid the Oude at 350 

per maund. 
Since that time, the East India Company's annual revenue 
pn tliat article alone, has risen from eight to upwards of 
^ty lacs of nipees, or more than a million Sterlirg. By a 
port, dated East India House, 29th February 1816, which 
IG at that time laid before Parliament, the sale of opium in 
Bengal fur llie year 1813-14, amounted to 96 lacs, 40,729 cur- 
rent rupees, the advances and charges u]»n which, only amount- 
ed to 10 lacs, 77,638 curi-ent rupees. 

But the opium used in Britain is principally supplied from 
Turkey. The gross amount of duty upon o|)ium, imported in- 
to Great Britain in the year 1816, was only L, 2,651, 13s., 
while llie average quantity consumed in Britain, is 14,400 lb., 
which is chargeable with a duty of 8s. 8d. per pound. There 
is besides from 950 to 300 chests of opium imported from j 
Turkey, and lodged in bond warehouses for exportation, 

* Parl'MmealatS Itejiorle, vol. vii. p. 33. 
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chest ('onlnining irom 150 lb. to 200 lb. of ojiiura. TMs 9tst«'' 
ment is Irom a niciribtT of die Turki-y Company in London. 

As the inediod of gatht-ring opiiini, about to bi; prop08«I, 
differs materially fmm aiiy otber hilbcilo in use, it may be pro- 
per to obBcrve, that Mr Ball, wlio olttaiiicd a premium of fifty 
guineas from the Society of Arts, collected bis opium according 
to tJie Beogal method, which is accuratsly described by Air 
Kerr*, who was an ocular witness, and by A. W. X>avis-f, 
whoee accounts agree with that given by Ktenipferius ^ re^ectilig 
the mode of collecting opium in Ferciia. The seeds, according 
to Mr Kerr, are sown in tiuadrangulor areas, ilie intervals of 
which are formed into acpieducts for toiivejnng water into eacli 
area. The plants are allowed to grow six or eight inches from 
each otiier, and are plentifully supplied with water till lliey are 
six or Qght inches high, when a nutrient coaifxi^t of dung, 
ashes, and nitrous earth, is laid over the areas. A little be- 
fore the flowers appear, they are again well watered till the 
capsules are half grown, when the watering is slopped, and they 
}x^n to collect the opium, TIiIm they efl'eet by making, at sun- 
set, two longitudinal inci^ons from below upwards, without 
penetrating the cavity, with an instrument that has two ptuuts 
as fine and sharp as a lancet. The incisions are repeated evety 
evening, uutil each capsule has recavcd iix or eight wounds, 
and they are then allowed to ripen their seeds. The juice which 
exudes is collected in the morning, and being inspissated to a 
proper conastencc, by working it in an earthen pot in the sun's 
heat, it is fomied into cakes for sale. 

In this manner Mr Ball collected four ounces of opium froin 
one fall and twenty-eight si^uare yards of ground, which is nt 
the rate of 22 lb. 8 oz. pr acre. But, in another pkce, he ob- 
serves, that by a calculation which he made, supjxiaiig one 
poppy growing in one square foot of eaith, and producing one 
grain of opium, more than 60 lb. will be collected from one sta- 
tute acre o( land. Itut if I take his proposition, and calculate 
by the rule used by land-mcasurcrs, the produce in tlia 

■ Mtdiral Obso -kt, vol. V. art. SS. 

■\ Ammn-'latcs E. 15. 
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luld only be 5 lb. 11 oz. and 1 dr. per acre. If Mr Ball's a 
sertiona with respect to the probable produce had been correct, 
there can be no doubt that opium would have been prepared in 
^fhifi country to a considerable extent. 

B| It is probable tliat Mr Thomas Jones, uho was a candidate 
^Bjtr the premium offered by the Society of ^Vrts, was misted by 
Hne speculations of Mr Ball. Mr Jonr£ only collected Sill). 
BT oz. of opium from five acres and upwards of poppie:<, and ob- 
Bteined the premium of Hfty guineas for tlie larfjcst specimen, 
^ He collected his opium aceording to the Bengal method : but 
mne of his poppies, he says, became stunted, and others were 
entirely destroyed by remarkably dry weather, which continued 
ax weeks from the beginning of May. This may be consider- 
ed as the reasMi why he obtained so little from five acres. In 
another place he says, that the largest quantity which his man, 
seven children and himscU', were able to procure in one morn- 
ing from 5 to 9 o'clock, was one pound and a half. This hap- 
pened when the dew was remarkably great, and sxiccecded one 
L of the warmest days of tlie summer. And as he admits in an- 
Bcther place, that the opium (which appeared upon the heads in 
P"fl soft ash-coloured substance), when first collected, is, fi'om its 
union with the dew, much too wit to be formed into a proper 
consistence ; making a proper allowance for tlie evaporation of 
its watery part, I concKide tliat he gathered only in one mom- 
. il^, after a warm day, in the same ratio that they gather opi- 
i ill the East Indies. They have no rdn in India during 
L. the season of gathering opium, and Mr Kerr says, that there 
L cne acre of poppies yields 60 lb. of opium. 

These observations, collected from Mr Jones's paper to the So- 
Boety ol'Arls, should be kept in view, as they may help to illus- 
ate one of the objects of this essay, and confirm the euperiori- 
I ty of my method of collecting opium in Britain. 

Dr Howison, who was some time inspector of opium in Ben- 
' , is the only other person, so far as I know, who has ^ven 
a account of the result of his experiments for making opium in 
8 country. Although he was not the first who collected the 
lilky juice of the poppy in a fluid state, it b supposed he is 
■ first who, in this country, has given tlie preference to that 
tnode. Dr Alston collected the niilkv juice in tlw ftwid s*s.\» 
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accortling to Dioscorides*, and also in the Fersbn way describe 
ed by Kseinpferius, i'rom several varieties of the popfty. He 
also coilcctixl tlie true tear, as he calls it, by cutting off the >tar 
of several heads, liending them down, and suffering the milk to 
drop into a tea-cup ; yet he says that he collected more by the 
Fero&n way than by that dcscrilxHl by Dioscorides. 

The instrument used by Dr Howison for voii&ding the pop- 
[^-beads, conaste of a brass ring, made in tit the middle filler 
of the operator, in wliicb is fixed a wheel set with lancets, wkich, 
when put in motion by drawing the hand along the ]>oppy head, 
makes with great expedition whatever number of pcrforaliaDs 
are wanted, each {i^ving out its distinct drop of milk, by w^icb 
a great surface is afibrded, both for support and evaporation, 
Mid to prevent the flowing radk from running upon the ground, 
the unavouIaMe cotiseqtwncc of the met/tod formerlff i» uae. 
And for gathering the opium, he employs a tin flask, flattened 
at tbe mouth about halt' an inch, with which he scrapes aff the 
opium. By means of these instruments, Dr Howisim obtained 
a cake of opium that weighed 8^ o/.., and which was collected 
from a field of poppies measuring about five falls, which is Mt 
the rate of 17 lb. weight of opium per acre. 

Dr Howison's puncturing instrument and collecting flask, 
may certainly be con^dered as a material improvement upon the 
Hindoo instruments, and he found that they answered his pur- 
pose to a certfun extent in gathering opium from the gardea 
poppy. But when the unevenness upon the surface of the cap- 
BulcB of the white poppy is con^dered, it will be foimd impos- 
sible to ad^pt the moutli of the flask so as to collect tlie whole 
of the juice without materially injuring the capside, and much 
of the juice would still remain in the interslices of tbe ridges, 
which are for the most part found upon the capsules of tlie 
white poppy. Besides, the juice very soon acquires a ropiness, 
end adheres to the mouth of the flask, which must internipl the 
gathering, and there is a chance of the juice brang spilt by having 
the flask suspended (n the body of the gatherer. 

Dr HowisoD -^ several objections to tlie cultivation of 

the large whit* country, and has given tbe 

* DtP vtitri, lib. iv. c^li. 65. p. 127. 
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f to the double reel garden poppy and its vaiieties. He 

s that the white puppy, from its hirge head and very con^- 

rable height, is of aJl others the most habte to be hurt by 

; and unless they he cultivated in a sheltered ^tuation, 

r will be found standing wlien tlie season for gathering the 

tum arrives. But independent of this, he saye, that it never 

ives at such perfection in this climate as to yield ratik of pi'O- 

per consistence for niaicuig good opium, and that the few tliat 

do caiue to afford milk, continue in that state only fur a day, 

^pd any attempt to bleed them a little sooner or kter would be 

^BUiout success. 

^WMr Eerr *, liowever, informs us, ijmt the large white pop* 
piy grows in Britain without care, to be a much statelier plant 
than it does in India with tlie utmost art ; and Dr Alston f, 
after c<»nmenting upon the controversy, whetlier opium is got 
from the white poppy or trom the black, concludes that, as a 
medicine, it is of no consequence whether it be taken from the 
one or from the other, Dr Crump also observes that the white 
iety is to be preferred, as affording i^ium in greater quan- 
t than any of the rest, and there can be no doubt that this 
^y yields t!ie largest and most juicy heads. 

r HowisoD has stated Uiat 200,000 lb. of opium are made 
ually in Bengal ; and tliat notwithstanding all the care that is 
EenincullecUngit, one third of the crop is lost; but there is rea- 
son to believe that the waste is much greater than he supposes. 
For in whatever way the inui^ons are made, the milky ^ice instant- 
ly flows in a wasteful stream, and by running upon die ground or 
upon the leaves, one tliird of the crop at least must be lost be- 
fore the gathering commences in the morning. In this chmate, 
» remarks, where the serenest day is often followed by a night 
Bdeluging rainn, the adoption of the Bengal method would be 
le than trusting our fortune to the uhance of a lottery. 
Uthough Dr liowison was convinced that the juice of 
lipoppy undergoes no change in its properties by exposure to 
t air, farther than acquiring a greater consistence i'rom the 
oration of its watery part, he states in another place, that 
iBengal, where there is no r^ during the opium gathering 
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season, tlic custom of allowing the milk to thk-ken, by 

ing for some time on the capsiile, is highly judicious. While, 

in another part oi' his account, he admits that that custom a the 

only reason why they lose onc-lhird of their crop, 

Suppo^ng that if S00,000 lb. of opium ^ve the East Ia& 
Company L. 100,000 Sterling annually, by ])r Howison's at 
count they lose more than L. 30,000- But were the loss only 
to amount to half that sum, sufficient importance, it b to ba 
Hupposed, would be attached to the means by which such a sav- 
ing could be efl'ccted, 

Mr Kerr states, that there are about 600,000 lb. of opum 
annually exported from the Ganges, independent of what is 
coDsiuned in the interior. He also states, that it is frequently 
mixed with cow-dung, the extract obtained by boiling the 
plants and other additions, which are kept secret. It is, in- 
deed, frequently «o much adulterated, that considerable quan- 
tities are burnt at Calcutta by order of the Government, 

In the summer of 1817, I cultivated a small field of poppies, 
containing about Slfl,000 plants of the Fapaver somniferum oi" 
Linnieus, out of which I selected two beds, measuring one fell 
and fourteen square yards, for the purpose of ascertaining what 
quantity of opium it would produce. I collected tlie opnm 
from that part selected for the exjwriment myself, while the 
rest of the crop was gathcral by the people I employed. I 
collected as much of the milky juice as was equal to 1 drachm 
of solid opium in the apace of an hour; but as my professional 
avocations prevented mc from regularly superintending the 
people at work, they did not gather so much as I expected. I 
ascertained, however, that they could gullier at the rale of 1 
drachm in the hour. 

I had my poppies sown in three different ways. The first 
broail-cast upon beds, three feet wide with an alley between, 
and thinned out to tlie distance of four and five inches, 
when the plants were about two inches high alwie the ground. 
The second on h '^ three feet wide, in rows, ax rows to a- 
bed, and si; ' ween the plants. The tliird on the' 

spaces betwe iragus, two rows of pop])i^ on each 

spaie, 



, eiorht each tuw, and as inches between 
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ants ; two feet four inches between each dooljJe row of 

M occupied by llic asparagus. 

B first produced only one capsule, the second two, and the 
1 three capsules. 
Hnvtng ascertained that the while jioppy, when cultivated 
upon the wide drill plan thai I have adopted, not only gives 
out more capsules, but raucli larger ones than when cultivated 
in the broad-cast way, or close rows ; it is evident there must 
be a great saving of labour, for it will take its much time to g^ 
ther the juice from a small head, as it would do to collect three 
times the quantity of juice from a large head, 

The plants between the asparagus rows having more room 
to grow, had not only more capsules, but they were much lar- 
ger than those sown broad-cast, or in betis in close rows ; and 
as early potatoes, cultivated in a piece of ground adjoining my 
crop, were sold for a high price before my plants began to flow- 
er, I proposed the following year to have, by this mode of cul- 
ture, the same quantity of opium with a crop of early potatoes, 
as I obtained fi-oui an equal measurement of ground where 
there was nothing but poppies. 

Accordingly, in 1818 I selected a piece of ground in the 
liighest state of cultivation, well manured with horse-dung, in 
which I planted early potatoes, in rows four feel wide. Fur- 
rows were first drawn ; in these furrows the dung was laid ; 
then the sets were dropped on the dung, about nine inches 
asunder, and covered by the hoe. The potatoes were planted 
the first week of February ; and the poppies were sown aliout 
tlie middle of April, on the middle space between the potato 
rows, two rows of poppies on each space, and twelve inches be- 
tween the rows. When the poppy plants were about two 
inches above the ground, they were at first thinned out by tlie 
hoe, and afterwai-ds by tlie fingers, to the distance of eight 
inches between tlie plants. 

In this manner I raised a crop of early potatoes equal to 
36 bolls per acre. Although the potatoes will be ready for 
knmediate use before the gathering of opium commences, 
tlie whole crop will not be entirely ripe for lifting till after the 
opium is collected. Tlie early potato gives out but a small 
Mj^ni, but vfhere the soil is rich some of tlicm may spread in the 
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areas, yet they can be easily pushed orer to one 
allow the opium gatherers to walk along the 
tramphng upon theui. 

Tile distance between tiie poppy plants lyeing wider than last 
year, upon an average they produced lour full grown capsules 
each, and some of them produced seven or eight capsules ; and 
I gathered this season at the rate of two drachms of solid op\im 
in one hour, while, by the t^ame method of galhorina;, I could 
not collect more than one drachm iti the ^ame time last year. 

Supposing one acre had been cultivated in the same roanuer 
as that piece of ground on which my experiment was made, 
the produce in that case would have been equal to 57 lb,, 
9 oz. 4 dr., and 48 gr. of solid ojMum, which ts just ivioe as 
much as I collected die year before. But the season of 1818 
being so much more favourable than the preceding year, will ia 
a great measure account for the success of this experiment. 
Therefore the quantity of opium that may be collected depends 
greatly ujion the season ; yet the comparative view of tJle re- 
sult of the experiment made in 1817, altliougli the season was 
extremely unfavourable, is sufficient to prove, that my method 
of extracting and gathering opium, has a decided advantage 
over any other that has been recommended, 

As my poppies were sown about the middle of April, ihev 
Were ready for bleeding about the middle of July 

For making the incisions I use a double bladed conve* 
edged knife, having all the blade covered with sealing-wax, ex- 
cept SI) much of the cutting edge as ia sufficient for 
the external rind of the capsule, without penetrating its cavity, 
and with which I make one or more double incisions, according 
to the size of t!ie head, at first longitudinally, and afiicrwardB 
obliquely upwards from the stalk, Plate V- Fig. 4-. This operation 
commences about a week after the flowers fall, when the (»psitln 
discover to the pressure a proper degree of hardness. 

The instrument I used conasted of two convex edged scal- 
pels, the blades of which were covered with sealing-wax, exc^ 
about one-sixteenf'i part of an inch of the etige, and being 
wound roun "'es witli waxed thread, the two weTf 

fastened tog er thread twisted round them, and 

tfius held at ' about half an inch between each 
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bWe. It is obvious that the blades are covered witli sealing- 
wax for the purpose of preventing the kuife irom penetrating 
the cavity of the capsules ; and it can be eaaly removed and 
applied again, when the knives require to be sharpened. But it 
is proposed to have the hladcR mounted v/iUi a metal sheatli or 
guard for riiis purpose, as shewn in Fig, 6., 

When the capsule is sufficiently scarified in tlie manner dc- 
acribed, I then cut off, with a sharp scalpel, the capitellum or 
siar, with a thin slice of tlie external rind round it, Fig. 2, and 
by this last indsion I obtained more juice than from a scarifica- 
tion upon the ade of ihc head. 

It is my method of gathering the milky juice of the poppy 
in the fluid state, tliat (bifcrs materially from any other that has 
JMm used, and it is on that account that I have been more sue- 
Bbaful than any otlier that has tried the experiment. 
^In my communication to Dr Duncan relative to Lactucarium 
or I,ettuce-Opium, published in the second edition of his Ob- 
servations on Pulmonary Consumption, I proposed to gather 
tlie opium by means of a sponge. But when I began to collect 
on found that it would not do ; lor al- 
(■es thejuice more effectually than the flask 
in, it cannot be again entirely expressed, 
im[X)9cti or separates the component prin- 
Sf and the re^ous part adheres to the 
I clogs its pores. I therefore adopted the use 
1 hair-brusli used by pmnters, and known to 
the trade by the name of Sash-tool, which answers the purpose 
most completely, and with which I gathered the milky juice, 
even though some of tlie plants were laid by wind and rain, as 
well as if they had been standing erect. I used a camel-hair brush, 
but found tlie same objection to it as to the sponge. The common 
Bash-tool, rounded a little at the point, without being ground, is 
that which I prefer. 

. For the sake of experiment, I exposed myself one morning to 
■ of rain tor half an hour, while making the inci^ons 
I gathering the opium, and succeeded as well as when there 
B no rain, without any other inconvenience than being wet, 
i having an adcUtional quantity of water with the opium. 
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When the brush is sufficiently charged with juice, I scrape it 
off upon die edge of a tin flask, fastened to the breast of the 
gatherer, and capable of holding more than a day''s gathering. 
See Fig. 7. 

The gatherers follow tlie bleeders immediately. One Meeder 
will occupy two gatlicrcrs, and if he be very expert at uong the 
knife, he may keep three gatherers constantly employed. WBen 
I performed l>oth operations myself, I held tlie knife between 
the thumb, fota and middle lingers, and the brush Itetween the 
ring and little fingers of the right hand, white I held the pc^' 
l)y the stalk with the left hand. 

The juice is afterwards foi-meil into cakes or balla by spon- 
taneous evaporation in shallow earthen dishes, placed in a close 
room, stirring it occasionally during the evaporation of its watery 
part, to be afterwards kept in bladders. 

The operation for gathering cannot be repeated with advan- 
tage oftener than three times a week, upon the same capsules, 
for no more juice will flow from one wound than what may be 
collected immediately, and a certain time must elapse before the 
plant foinis more juice. But it is evident a number of hands 
may be kept constantly employed upon a large field, till the 
plants cease to give out juice. 

One acre will keep twelve gatherers and six cutters conEtant 
ly employed for thirty days. That number can only gather a 
third part of an acre in one day, and by the time they have 
gone through the crop, tlic capsides at that place where they 
began to gather, will be ready for the operation being repeated. 
So that when the milky juice ceases to flow, five operations, as 
already described, will have been made upon each capsule. 

Supposing twelve gatherers to work ten hours in the day, 
and that each gathers two ounces and a half, or as much of die 
juice as will mitke that quantity of solid opium; in thirty days 
they will gather fifty-sis jxiunds of opium from one acre. 

One acre of poppies cultivated accortbng to my method, will 
yield 1000 lb. of seed, and tins quantity of seed ivill ^ve by 
expression 375 lb. of oil •. 



of the poppy Cat iti oil will be gives ia wo 
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Although the produce of such a crop has not yet been clear- 
ly ascert^ned upon a large scale, the following may be taken as 
the estimate of one acre, from what has actually been produced 
in my experiment. 

» Estimated value of the produce of one acre, 

56 lb. opium, at 36s L.100 16 

86 bolls early potatoes, at 24s 43 4 

2601b. of oil, cold drawn at Is. 6d 18 15 

I _ 185 lb. ditto warm, at 6d, 3 2 6 

Bt*00 oU casks, at 18s. per 100, i 10 



L.170 7 



Expences, 60 
Total of profit, L. 110 



7 6 



Or it may be taken tliis way, 

56 lb. opium, at 173. 6d L. 49 

36 boUs of potatoes, at 24s 43 4 

250 lb. of oil, cold drawn, at la. 6d 18 15 

125 lb. ditto warm, at 6d 3 2 6 

500 oil casks, at 18s. per 100 4 10 



L.118 U 
Expences, CO 



Profit, 



L. 58 11 6 



^p " Opium costs the wholesale druggist in London at this lime 
<May 1819) 17s. 6d. per lb., which, with a duty of 8s. 8d. 
per lb., makes it L. 1 : 6 : 6, and they cliarge the apothecaries 
86s, per lb., which is the present London price of the article. 
The London price of opium varies so much, tliat about twelve 
years ago, it was as high as Sis. per lb., and it seldom falls bo 
low as S4s. 

If the crop can be got off the ground by the middle of 
August, it is proposed to have a second crop of potatoes or tur- 
nips, which will ^ve, it is supposed, about L. 30 more. 

I. NO. 2. OCT0BT.R ]819, 1 
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Comparative View of the experiments of Messrs Ball, 

son and Voung, for ascertaining what quanutj t:^ Opium 

might be prepared in Britain. 

Mr Ball, from 576 square feet, or 1 fall and 28 "" "*" "'' '^''i^ 

square yards, obtained about 4 

Dr Howison from about five falls, obtained 8 4 

In 1817, Mr Young, from I fall and 14 square 

yards, containing 1800 plant»>, obt^ned 4 

According to Mr Ball's method, 1 fall produced 

2 ounces and a drathms, or 22 8 

According to "Oi Howison's method, 1 fall pro- 
duced 1 ounce 5 drachms, and 36 grmns, or 17 
By Mr Young's method, 1 fall produced 2 

ounces 7 drachms 2 grains and *, or 28 12 6.^ 

In 1818, Jlr Young, from 1 fa!) obt^ned 5 

ounces 6 drachms 4 grains and +, or S7 9 

Explanation of the Figures. 

Fig. 1. represents the skeleton of tlie Jioppy, and ishov^ the 
atiastooiosis of the lactiferous vessels, ramified between the es- 
temrtl and internal rind of the capsule. 

Fig. S. represents a vertical section of tlie poppy. 

Fig. 3, represents a transverse section of the poppy. 

Fig. 4. represents the double longitudinal and oblique inri- 
aons upon the external rind of the poppy. 

Fig. 5. represents the poppy with tlie points of the «ar or 
capital cut off, and a thin slice of the external rind round it. 

Fig. G. represents the double bladcd convex edged knife, with 
a brush at one end for gathering the milky juice. The blades at 
the other end are covered with a shield, except as much of the 
edge as ia necessary for wounding the external rind of Uie cap- 
iulc. The blades sliould be three inches long. 

Fig. 7- i-cpresents a tin flask, with a slip of tin across its 
mouth for scraping the brush upon, and for holding the milk. It 
should be six inches long, four broad, and one inch wide at the 
mouth *. - 

EniXBD| "0. 
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»T. VII. — Account of a singviar Affection of Vision. Byl 
Jauss Russell, Esq. F.R.S. E. and Professor of Clinical ' 
Surgery in the University of Edinburgh. Contained in a 
Letter to Dr Brewster, 

IfVs I kiiow that yon take a deep interest in every curious fact 
bonnected with optics, I use the freedom to send you an account 
if a singular affection of vision which occurred to me some years 
P- 

A gentleman came to to^ii for a consultation, on account 
a severe complaint in his stomach. Previously to the conj- 
encement of this complaint, he saw equally well with both 
^es, and the focal distance of distinct vision was the same in 
;h of them. This distance, however, had now undergone a 
bange in both eyes ; and, what is a reniarkahle circumstance, 
change in the two eyes was in opposite directions, the dtB- 
e in the one eye having become longer, and in the other 
■ter, than the original focal distance. But while the two 
iq'es no longer corresponded in their limits of distinct vision, 
;h of them still retained the poww of adapting itself to varia- 
as in the distance of external objects, so far as its limits of 
Bstinct viaon admitted. The pupils retained their natural con- 
lOUty to the stimulus of light. The cornea and the different 
QOurs possessed perfect transparency ; and the most care- 
lb] examination did not disco\'er the slightest appearance of di&- 
se in any part of the eye. 

The gentleman referred the orif^n of tills affection of vision 

the disordered slate of his stomach, and I saw no reason to 

mtertain the smallest doubt with regard to the justness of his 

ncIuNon. The eyes readily sympathise with any morbid ir- 

stion of the stomach, though it certainly would not have been 

pected, that one kind of irritation proceeding from the same 

urce, should have produced such dissimilar effects in the two 

es. The gentleman left town before the compltdnt in his ato- 

ich was removed, which prevented us from verifying our 

Ifuiion with regard to the dependence of the affection of his 

?sight upon the state of his stomach by following the result 

hF the case. 
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The course of my reading has furnished me with only a saD- 
gle case at all analogous to the one above related. It i» ^v&t 
upon llie authority of Mr Ware •, " who was consulted by a, 
lady on account of a recent discovery tliat she was unable to 
read with the left eye. She held the book at an unusual dis- 
tance, which was the more remarkable, as she had previously 
been short-^ghted." The interpositiDn of a convex glass of 
thirty-six inches focus removed all confusion. Upon taking a 
few medicines to remove some constitutional disturbance, the 
original fi>cus of the lel't eye was restored. During all this time, 
the right eye continued sliort-sighted. I ani, &c. 

James Ross ell. 
Edinbfhgk, 8(A JiiTU' 1819- 



Akt. VIII. — Account of the Earthquake which destroyed the 
TowiofCaraccasoniheS6lhMarchl8lZ. By M.Humboldt. 

J. HERE are few events in the phyacai world which are cal- 
cuiati^d to exdte so deep and permanent an interest as the eartli- 
quake whii.h destroyed the town of Caraccas, and by which 
more than ^,000 persons perished, almost at the same instant, 
in the province of Venezuela. The general results of tlus 
fiightfiil catastrophe have been long known in this coiuitry; but 
its particular details, so afflicting to human feelings, and the 
pby^cal phenomena by which it was accompanied, so important 
in geological speculations, have been only recently described by 
M. Humboldt f. This distinguished traveller, who had vialed 
the city of Caraccas previous to its destruction, has been at 
grejit pains to collect and-compare the descriptions of individuals 
who had witnessed the effects of the earthquake, and has thus 
been enabled to draw a faithful picture of this terrible convul- 
aon, marked with that glowiug eloquence which characterises 
all his writings. We regret that our limits will not permit us 
to present our ^ri^h all his rea.«oiiings respecting the 

iniliience of a IcaniX'S over a vast extent of dr- 

' • MeAm-CAir. vul. v. p. 363. 
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mjacent country ; but we may afterwards bave another oj^ 
rtunity of resuming tliU branch of the subject. 
' The 86th of March was a remarkably hot day. The wr 
B cidm, and the sky uDclouded. It was Holy Thursday, and 
: part of the population was assembled in the churcheg. 
Fothing seemed to presage the calamities of the day. At seven 
inutes after four in the afternoon the first shock was feh ; it 
s sufficiendy powerful, to make the bells of the churches toll ; 
3 five or six seconds, during whicli time, the ground was 
m a continual undulating movement, and seemed to heave up 
like a boiling hquid. The danger was thought to be past, when 
a tremendous subterraneous noise was heard, resembUng the 
rolling of thunder, but louder, and of longer continuance, than 
that heard within the tropics in time of storms. This noise pre- 
ceded a perpendicular motionof three or four seconds, followed 
by an undulatory movement somewhat longer. The shocks 
were in opposite directions, from north to south, and from east 
to west. Nothing could resist the movement from beneath up- 
ward, and undulations crossing each other. The town of Ca- 
raccas was entirely overthrown. Between nine and ten thou- 
sand of the inhabitants were buried under the ruins of the 
houses and churches. The procession had not yet set out; 
but the crowd was so great in the churches, that nearly three 
or four thousand persons wore crushed by the fall of their 
vaulted roofs. The explo^on was stronger towards the north, 
in that part of the town situated nearest the moimtain of Avila, 
and the Silla. The churches of la Trinidad and Alia Gracia, 
which where more tlian ISO feet high, and the naves of which 
were supported by pillars of twelve or fifteen feet diameter, left 
a mass of ruins scarcely exceeiling five or six feet in elevation. 
The sinking of tlie ruins has been so considerable, that there 
now scarcely remain any vestiges of pillars or columns. The 
barracks, called El Quartet de San Carlos, situate farther 
north of the Church of the Trinity, on the road from the Cus- 
tom-bouse de la Pastora, almost entirely disappeared. A regi- 
ment of tnxjps of the line, that was assembled under arms, 
ready to join the procession, was, widi tlie exception of a few 
men, buried under the ruins of tliis great edifice. Nine-tenths 
r the fine town of Caraccas were entirely destroyed. The 
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walls of the houses tliat were not throwo down, as those of die 
street San Juan, near the Capuchin Hospital, were cracked in such 
a maimer, that it was iuipoasible to run the risk of inhabiting them. 

" Estimating at nine or ten thousand the number of the dead 
in the city of Caraccas, we do not include those unhappy per- 
aons, who, dangerously wounded, perished several months after. 
for want of food and proper attentioii. The night of Holy Thurs- 
day prestuiled the most distressing scene of desolation and sor- 
row. That thick cloud of c!ust, wliicli, rising above the riuns, 
darkened the sky like a log, had settled on the ground. No 
shock was felt, and never was a night more calm or more serene. 
The moon, nearly full, illimimed the rounde<l domes of Uie 
Silla, and the aspect of the sky formed a pt'rfect contrast lo that 
of llie earth, covered witli the dead, and heaped with ruins. 
liloUiers were seen bearing in their arms their children, whom 
they hoped to recall to life. Desolate famihes wandered through 
the city, seeking a brother, a husband, a friend, of whoso late 
they were ignorant, and whom they believed (o be lost in the 
crowd. The people pressed along the streets, which could ns 
more be recognised but by long lines of ruins. 

" All the calamities experienced in the great catastrophes of 
Lisbon, Meiisin^, Lima, and Riohamba, were renewed qq the 
fatal day of tlie 2Gtli of March 181S. The wounded, buried 
under the ruins, implored by their cries tlie help of the passers 
by, and nearly 2000 were dug out. Implements for digging, 
^d clearing away the ruins were entirely wanting; and th« 
people were obliged to use their hare hands to disinter the 
living. The wounded, as well as the sick who had escaped 
from die hospitals, were l^d on the banks of the small river 
Guayra. They ibuud no slielter but the foliage of trees. ' Beds, 
]inen to dress the wounds, instruments of surgerj', medicines, 
and objects of the must urgent necessity, were buried under the 
ruins. Every thing, even food, was wanting during the first 
days. Water became alike scarce in the interior of the dly. 
The commotion liad ii'it the pi})es of the fountains; the falling 
in of the eartli ' -ip Uic spruigs that supplied them ; 

and it became ier to have water, to go down to 

the river Guay »n^derably swelled ; and thea 

vMSsds lo convc wanting. 
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7v\ich deitroycd tlie Town qfCaraccas in IfllK. S7S 
" There remuned a duty to be fulfilled towards the dead, 
ijtnned at once by piety and tbe dread of infection. It being 
ipos^blc to inter so many thousand corpses, half-buried under 
le ruins, commissaries were appointed to bum the bodies : and 
•for this purpose, funeral piles were erected between the heaps 
of ruins. This ceremony lasted several days. Amid so many 
pubhc calamities, the people devoted themselves to those reli^ 
giouB duties, which they thought were the most fitted to appease 
tbe wrath of Heaven. Some, assembling in procession, sung 
funera] hymns ; others, in a state of distraction, confessed them- 
selves aloud in the streets. In this town was now repeated 
what had been remarked in the province of Quito, after the 
tremendous earthquake o£ 1797 ; a number of marriages were 
contracted between persons, who had neglected for many years 
to sanction iheir union by the sacerdotal benetUclion. Children 
I feund parents, by whom they had never till then been acknow- 
Vledged ; restituUons were promised by persons, who had never 
frtwen accused of fraud ; and families, who had long been ene- 
mies, were drawn together by the tie ol' common calamity. If 
this feeling seemed to calm the passions of some, and open the 
heart to pity, it had a contrary effect on others, rendering them 
naore ri^d and inhuman. 

Shocks as violent ns those which, in the space of one 
minute •, oveithrew the city of Caraccas, could not be confined 
4o a small portion of the continent. Their fatal effects extend, 
rwl as far as the provinces of Venezuela, Variiia^, and Maracay- 
along the coast; and still more to the inland mountains. 
Guayra, Mayquetia, Antiraano, Baruta, La Vega, San Fe- 
Jipe, and Merida, were almost entirely destroyed. The number 
if the dead exceeded four or five thousand at La Guayra, and 
it the town of San Felipe, near the coppcr-mines of Aro:t. It 
^^ipears, that it was on a line running east nortli-easi, and west 
^gouth-west, from La Guayra and Caraccas to the lofiy moun- 
ftains of Niquitao and Merida, that the violence of the earth. 
)uakc was principally directed. It was felt in the kingdom of 

* The duratioii of the esrUiqunke, that is tg saj' the whole oT the muvemeats 
ll UodulatioD uid ribiog which occaaiDDad the bonible cuUutrophe of tbe iOtfa o( 
Vuch 1612, nas esCuoated bf mbm at 50", ^ othctii at 1' IS". 
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New Granada from the branches of the lugli Sierra de Santa 
MarUia as far as Saiita Fe tie Bogota and Honda, on the 
banks of the Magdalt'na, 180 leagues from Caraccas. It was 
every where more violent in the Cordilleras of fifneiss and mico- 
alate, or immediately at their foot, than in the ]^n9 : and this 
difierence was particularly striking in the savannahs of Vaiinas 
and Casanara. In the valleys of Aragua, situate between 
Caraccas and the town of San Felipe, the commotions were 
very weak : and La Victoria, Maracay, and ValentJa, scarcely 
suffered at all, notwithstanding their proximity lo tlie capital. 
At Valecillo, a few leagues from Valencia, the cartli, opening, 
tlirew out such an immense quanlity of water, that it formed a 
new torrent. The same phenomenon took place near Porto- 
Cabello. On the other liand, the lake of Marawybo diminish- 
ed sensibly. At Coro no commotion was felt, though the town 
is situated upon the coast, between other towns which siifFered 
from the earthquake. 

" Fifteen or eighteen hours after the great catastrophe, the 
ground remaned tranquil. The night, as we have already ob- 
sQ*ved, was Gne and calm ; and the commotions did not recom- 
mence till aiXer the 27lh. They were then attended with a 
very loud and long continued subterranean noise. The in- 
habitants of Caraccas wandered into the country; but the 
villages and farms having suffered as much as the town, they 
could find no shelter till they were beyond the mountains of 1_am 
Tefjues, in the valleys of Aragua, and in the Llanos or Sft- 
vannalis. No less than fifteen oscillations were often fell in one 
day. On the 5th of April there was almost as violent an earth- 
quake, as that which overthrew the capital. During several 
hours the ground was in a state of perpetual undulation. Large 
masses of earth fell in the mountains ; and enormous rocks were 
detatrhed from the Silla of Caraccas. It was even asserted and 
believeii that the two domes of the Silla sunk fifty or sixty toises; 
but this assertion is founded on no measurement whatever. 

" While violent ooTTin'otions were felt at the same time in (he 
valley of the Mi ' e island of St Vincent, and in the 

province of Veue litauts of Carao-.as, of Calabozo, 

situated in tlie m -es, and on the bonlers ol' the 

Kio Apura, in a square leagues, were teriified 
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oA the SOlh of April 1812, by a SHblerraiieoua noise, which re- 
sembled fi-equent discharges jof the largest cannon, 'i'his noise 
began at two in the nioming. It was accompanied by no 
shock ; and, what is very remarkable, it was as loud on the 
coast a» at aghty leagues distance inland. It was every where 
believed to be transmitted through the air ; and was so far from 
lieing thought a subterraneous noise, that at Carraccas, as well 

at Caiabo/o, preparations were made to put the place into ft 
of defence against an enemy, who seemed to be advancing 
with heavy artillery. Mr Falucio, cros^ng the Ilio Apura 
Bear the junction of the Rio Nula, was told by the inhabit&ntc 
dMt the ' Jtring of cannon^ had been heard as distinctly at the 
western extremity of the province of Varinas, as at the port of 
Iia Guayra to the north of the chain of die coast. , , 1 

" The day on which the inliabitanls of Terra Firraa wem ' 
darmed by a subterraneous noise, was that on which happened 
the eruption of the volcano in the island of St Vincent. This 
mountmn, near five hundred toises high, had not thrown out 
any lava since the year 1718. Scarcely was any smoke perceiv- 
ed to issue from its top, when, in the month of May 1811, fre- 
quent shocks announced, tliat tlie volcanic fire was either re- 
kindled, or directed aiiLW towartl that part of the West Indies. 
The first eruption did not take place till the 27th of April 
181S, at noon. It was only an ejection of ashes, but attended 
with a tremendous noi»e. On the 30th, the lava passed the 
l»iak (rf the crater, and, after a course of four hours, reached 
the sea. The noise of the explosion ' resembled that of alter- 
nate discharges of very large cannon and of musketry ; and, 
what is well worthy of remark, it seemed much louder at sea, 
at a great distance from the island, than in sight of land, and 
near the burning volcano.' 

" The distance in a straight line from the volcano of St Vin- 
cent to the Rio Apura, near die mouth of the Nula, is 210 nautical 
leagues. The explosions were consequently heard at a distance 
equal to that between Vesuvius andTaris. This phenomenon, con- 
nected with a great number of tacts observed in the Cordilleras 
of the Andes, shows how much more extensive the subterra- 
nean sphere of activity of a volcano is, than we are disposed to 
admit from the small changes effected at the surface of the ^lobe. 
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The detonations heard during whole days together in llie 
New World, 80, 100, or even 200 leagues distant £rom ^a 
crater, do not reach us by the propagation of sound tfarou^ 
the air; they are transmitted to us by the ground. The 
little town of Honda, on the banks of the Magdalena, ia n^t 
less than 145 leagues from Cotopaxi ; and yet in the great ex- 
plosions of this volcano, in 174<4, a subterraneous noise wai 
heard at Honda, and supposed to be discharges of heavy artil- 
lery. The monks of St Francis spead the news, that the towa 
of Carthagena was bombarded by the Englidb ; and the intelli- 
gence was believed. Now the volcano of Cotopaxi is a cone, mcve 
than 1800 toises above the baan of Honda, and rises from a table- 
land, the elevation of which is more than 1500 toises above the 
valley of the* Magdalena. In all the colossal mountains of 
Quito, of the provinces of Los Pastos, and of Popayan, crevices 
and valleys without number are interposed. It cannot be ad* 
mitted, under these circumstances, that the ncnse could be 
transmitted through the air, or by the superior surface of the 
globe, and that it came from that pcHUt, where the cone 
and crater of Cotc^xixi are placed. It appears probable, that 
the higher part of the kingdom of Quito and the neigh* 
bouring CcH-dilleras, far from being a group of distinct vd- 
oanoes, constitute a single swollen mass, an enormous volcanic 
wall^ stretching from south to north, and the o'est of which 
exhibits a sur&ce of more than six hundred square leagues. 
Cotopaxi, Tunguragua, Antisana, and Pichincba, are placed on 
this same vault, on this raised ground. The fire issues some- 
times from one, sometimes from another of these summits. 
The obstructed craters appear to be extinguished Volcanoes; 
but we may presume, that, while Cotopaxi or Tunguragua have 
only one or two eruptions in the course of a century, the fire 
is not less continually active under the town of Quito, under 
Pichincha and Imbaburu. 

^* Advancing toward the north, we find, between the volcano 
of Cotopaxi ami the town of Honda, two other syakms of vol- 
canic mountains^ those of Los Pastos and of Popayan. The 
connection of these, systems was manifested in the Andes in an 
jnconte^tiblc manner by a phenomenon, which I have already had 
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ion to notice. Since the month ol' November 1 796, a thick 
. column of emokc had issued from ihc volcano of Pasto, west i^ the 
town of thai name, and neai' the valley of B-io Guaytara. The 
mouths of the volcano ore lateral, and placed on itK western de- 
chvitV) yet during three successive months the column rose so 
much higher than the ridjje of the mount^n, that it was con- 
stantly viable to the inhabitants of the town of Paslo. They 
related to us their astonishment, when, on the 4th of February 
1797, they observed the smoke disappear in an instant, without 
feeling any shock whatever. At that very moment, sixty-five 
l^igues to the south, between Ohimborazo, Tunguragua, and 
the Altar (Capac Urcu,) the tonn of Riobaniba was overthrown 
by the most dreailful earthquake of which trachtion has tran&- | 
mitted the historj'. Is it possible to doubt from this coiacidenco 1 
of phenomena, that the vapours issuing from the small aporturOB ' 
or ventaiiUlas of the volcano of Pasto, had an influence on the 
pressure of those elastic fluids, wliich shook tlic ground of the 
kingdom of Quito, and destroyed in a few minutes tliirty or 
forty thousand inhabitants .'' 

" In order to explain these great effects of volcanu: reactions, 
and to prove, that the group or system of tlie volcanoes of the 

^West India Islands may somelioics shake the continent, it was 
necessary to cite the Cordillera of the Andes. Geological rea- 
aoning can be supported only on the analogy of facts that are 
recent, and consequently well authenticated : and in what other 
re^on of the globe could we find greater, and at tlic same 
time more varied volcanic phenomena, than in that double chain 

tof mountains heaved up by fii-e ? in that land, where Nature 
iias covered every summit and every valley with her wonders ? 
If wo consider a burning crater only as an insulated phenome- 
non, i£ we satisfy ourselves with examining the mass of stony 
substances which it has thrown up, tlie volcanic action at the 

Isnrfacc of the globe will appear ncidier very powerful nor very 
extensive. But the image of tliis acdon swells in the mind, 
when we study tlie relations Uiat link together volcanoes of the 
same group ; for instance, those of Naples and Sicily, of the 
Canary Islands, of the Azores, of ihc Caiibbec Islands, of Mexi- 
co, of Gualiinala, ;nid of the tablc-]aud of Quitgj when wo 
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examine either the reactions of these tliiferent systems of volca- 
noes on one another, or the distance to which, by subterranean 
communications, they at the some moment shake the Earth*." 



Anx. IX, — Obsert'otions of several OcciUtaiiona of Fiwed Stan 
by the Moon in 1818 and 1819, and of ffie Solar Etiipse of 
the 6th MoRf 1818, made at La Vaktte in Malta. By Mr 
Chari.es Rumkeb. Contiuned in a Letter to Prof. Jameson. 

W HEN, on ray return from the Mediterranean, I mendon- 
cd to CaptMn Heywood that it would give me great satJsfactitni 
if any benefit to astronomy could be derived from the observa- 
tions which I had there an opportunity of making, he pointed 
out the Edinburgh Philosophical Journal, as the best medium 
by which any useful information might be introduced to general 
no6ce, and encouraged me to address to you tlic present paper. 
The prindpal object of this Journal being the promotion of 
science, I hope that the annexed astronomical observations will 
find a place in it. Occultations are a kind of observations, that 
receive their final value only by comparison widi correqunding 
observations of the same stars. The present observations were 
made on the same spot where, in die year 1 780, the Grandmaster 
Rohan fitted out, in the palace of La Valctte, an obsenatory for 
the Chevalier d'Angos, which was afterwards partly destroyed 
by a fire that consumed all the papers containing the observa- 
tions made by this astronomer, who, discouraged by his bad 
success, returned to France his native country. 

" The following is the Belies of phenomena which M, HumboMt njppows to 
hare had Ihe ssme migin : 

S71h Seplomber 1786. Eruplinn in Ihe West India Islands. Volcano of Gu«- 
ilaloupc.— November 1796. The volcano of Paalo begins to emit Bmoke— 14th erf 
December ITHd. DESlrucliLJii of Cumnna.— *th of FcbniBiy 1797. Destruction 

oE niobain&a 30lh of January 1911. Appearance of Sabriua Jjland, iii Ihe 

Azores. It increasea porlicnlarly on the 15th of June 1811.— May 1811. Begin- 
ning of the earthquakes iq Ihe Inland St Vincent, which [asled litl May 181!. — 
16th of December I8i •'<ne of the eommolions in the Valley of the Mia- 

Bisipinand the Ohio, 1H13.— December Igll. Earthquake at 

Caraecaa.— aeth of sl 'ciioo of Caraccaa. Earthquakea wtuch 

continued lill 1813.— roplion of the volcano at St Vineenl'sj 

and the aanie day aubi iraccas, and on tbcbonfcsof theApun. 
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Solar Eclipse, Ma,, 5. 1818. 

I observed tJie beginning at 18^ IS" 2T.5, the end at 20^ 29- 
ll'.S, mean time. May 4th, at La Valette, with an Achromatic 
telescope by Gilbert, of 44- inches focal length, and 2.8 inches 
aperture. The ob3er\ation wa.s made in Slrada St Paolo, 
nearly under the meridian of the jialace, but about ISO fathoms 
to the north of it. I have used the latitude 35° 64^ 0".8; and 
the longitude is supposed to be 14° 30' 30" oast. 

The Baron de Zach observed the end at 20* ISm 28-.7, mean 
time at Genoa, St BartoUommeo degli Armeni, Pallazzo di 
Durazzo, in latitude ii" M 34'/, and longitude ff 55' 37" E., 
well ascertmncd. 

I have reduced the latitudes to the Earth's centre, and com- 
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cd Latitude. 


Log. Radius of E.rth. 


La Valette, 
Genoa, 


35 
44 


43 49 
13 12 


99995309 
9.9993285 









Iiet f be tlie reduced Latitude, B 
« Obliquity of Ecliptic. i 

b Zenith distance of Nonages. 



I. d's true Longitude. 

D S's equat hor. Seraidlam. 

; Radius of the Earth. 

ft Arch of Meiidian. 

A Longitude of Nonages. 
Then cos ^ cos y = cos M 
Sin 



5 's true Latitude. 
5 's augmented Semidiam. 
s apparent Latitude. 
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w Diff. of Parallax inLong, 
© Sun's mean Longitude. 
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Tan M cosf N+*^^tanA 
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gmn(P — j))3infc=sinC Cos, 



"^UB— + C)sini(B +C) 



N, M, and A are auxiliary Arcs. 
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Afler these strict fonnulfle, the Solar Eclipse has been cal- 
culated to every second of the quadrant &am Taylor^s Loga- 
rithms. The Sun's and Moon'*s [daces, e(J[uatorial parallax 
semidiameter, horary motion, Sec. have been computed bam 
Delambre's Solar, and Burg'^s Lunar Tables, for the hours 17 
18, 10, and 20, mean time at Greenwich, and thence inteipr 
lated for the intermediate times as follows : 



For XVII Houw. 


XVIII Hours. 


XIX Houra. 


XX Hoars. 




L !• 12* 58' 49."3 


1* 13** 28' 45."2 


V 13** 58' 40^. 


I«14'i8'33'. 




B 0** gS' 15.^ 


26 01 


28 46.4 


31 31i 




P— « 54 12.4 


54 11.5 


54 11.1 


54 las 


1 


iD 14 5a05 


14 49.9 


14 49.7 


14 49.5 i 


H^k 27 3L15 


27 30.4 


27 29.4 


27 28.4 \ 


d 15 52.5 






\ 




Beginning at La Valette. 


EndatLaValette. 


End at Genoa. \ 


Mean time at place of obs. 


IS** 12« 27«.5 


W 29" 11«.5 


20 15 28.7 \ 


Mean Green\ time supp. 


17 14 J85.5 


19 31 09 


19 39 46.2 


pL interpolated froxa, <ibove 


1* 13" 06' 00^.0 


1* 14- 14^ ir 


1* 14" 18'28».« 


B 


23 55.4 


30 12.1 


30 36.0 


P-p 


54 12.2 


54 10.8 


54 10.7 


D 


14 49.76 


14 49.6 


14 49.6 





I 12 28 441 


1 12 34 20.7 


1 12 34 41.5 




315^ 35 36.6 


349 52 13-2 


346 26 52 


» 


23 27 55.3 


■ 




b 


49 37 44 


36 20 12 


44 58 02 


\ 


333 82 57 


7 14 36 


10 0415 


A 


89 47 44.8 


89 25 11 


89 28 21 


It 


32 58.7 


t^ 30 


2144 


C 


41 15.7 


32 04 


38 14 


13 


— 17 24 


— 1 59 


— 7 42 


^ 


14 52.9 


14 58.7 


14 57.87 


True conjunction 


20»» 19» 44^ M. T. VaL 


20»»l9«49*VaU 


19>» 57» 42« 
Genoa. 




Mean 20»» 19™ 46.5 M.T. Valette 





} 



Hence the Longitude of La Valette is 14," SC WA East of 
Greenwich. 
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TimdLi 
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Dec. % 

5. 

5. 

1819. 

Jan. 4. 

&. 

9. 

19 

20. 



([ 'a true Place. 



iOngitude. 



lb 58- OT*.*!*'^^ 27'' 

1 53 ST.Tl «« 11 ^?^« 

27 19 13.712 

1 55 12.61 01 37 08 



*«5r45.5^59' 25* 

47 29.857 00.3115 S3.5|42 18 

42 20.856 56.6115 32,553 50.42 56 16 

5 3 5a3,54 05. 



1 59 01.3 _ 

1 59 16.6 I 14 56 25 

2 00 12.9 
2 2 07. 
2 2 19.5 



Mar.122 12 37.4 



16. 
16. 
16. 
16. 
17. 
Mar.& 



01 13 06.9 
I 01 46 44.6 



2 13 19.4 



28 24 06.43 13 31.8 



29 9 28. 



Latitude. 



Equatorial. 



Parali. 



J 



1 36 12.454 54,3 



1 43 13.756 20.015 22.552 36.01 30 22.8 



1 40 19.8 



3 16 51.7 



58 22.7 



Sezmd. 



16' 13.* 



Parallax 
in longi- 
tude. 



55' 00" 



14 45,r21 41. 



14 59J 



([ 's appar. 
latitude. 



Augmented 
Semidiame- 
ter. 



5* 20' 30", 
3 8 23.81 



4 44 33 



48 49.01 23 26,0 



58 21.415 55.6 



56 21.315 22.947 33.21 25 15,0 



21 50. 



15 56.006 19.9 



3 59 31.6 

4 6 59.3 



16' 13^.66 
15 42.25 
15 35.93 
14 57,6 



15 048 



15 26.8 

15 aa2 

16 037 
16 043 



2 13 29.T 

Jupiter's ^^ Delambre's Tables inierted in Vince*8 System of Astronomy, 



;r, taken on the spot The error from 
I4;ei>rial, parallax, and semidiameter, are calcu^ 
lately Zach, T. Mayer, and Wollaston. Those 
not Opportunity of referring. 

14° 31' 07".6, l*** as' 10".6, 14° 26' 5&\ 
14*^114° 27' 38".6. 

I, and twenty-eight observations of Stars, 
calc 



whi imber of seconds, by which each respective 
truicumference. 



I ipiip tm^rm^^^ 
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I Abt. X. — Oil the Geog-iio/ii/ nf Om Cape of Good Hope. By 
Professor Jamesox. 

I HE peninsula of the Ca])e of Good Hope is a moimtainous 
riJge, stretching nearly noi'tli and suulh for thirty or forty 
miles, and connected on (he cast side, and near its northern ex- 
tremity, with the main body of Africa, by a flat sandy isthmuB, 
about ten miles broad, having Table Hay on the north of it, 
XD(t False Bay on the south. The southern extremity of this 
peninsula, extending into the sea, with False Bay on the east, 
and the ocean on the souih and west, is properly the Cape of 
Good Hope, and is the moat southern point of Africa. At this 
pcant, the chmn of niotuitains which forms the peninsula, though 
ni^ed, is lower than at the north end, where it is terminal 
by Table Mountain and two others, which form, an ampl 
theatre overlooking Table Bay, and opening to the nort^, 
The momitains of the ridge extending from the Cape to the ter- 
minaticiD of the peninsula on the north, vary in shape; but the 
moat frequent forms incline more or less to sharp conical. The 
three mountains which terminate the pcninsida on the north, 
are, the Table Mountain in the middle ; the Lion's Head, some- 
times called the Sugar Loaf, on the west side ; and the Devil'a 
Peak on the cast. The Lion's Head, whidi is about 210O feet 
above the level of the sen, is separated from the Table Moun- 
t«n by a valley, that descends to the depth of 1500 or 2000 
feet below the summit of the Table Mountain, which is itself 
358S above the level of the sea. On the west of the Lion's 

llesd, there is a lowfr eminence, named the Lion's Rump, from 

ich the ground declines gradually to the sea. The amphi- 

iatre, formed by these three mountains, is about five or 

1 diameter, in the centime of which is placed Cape 

! rocks of which the peninsula is composed are few in 

i-and of simple structure. They are granite, gneiss, 

lay-slate, sandstone, and greenstone. Of these the most ahun- 
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dant are sandelone and granite ; the next, in frequency, are clay- 
slate and gneiss ; and the rarest is greenstone. The strata in ge- 
neral have a direction from E. to W. lliat is, across the pe- 
ninsula. The southern and middle parts of the peninsula have 
been very iiiipei-foctly examined. Captain Basil Hall, in an 
interesting account of some minerological appearances he ob- 
served near Cape Town, pubhshcd in tlie Edinburgh Philo- 
sophical Transactions, remarks, that the some general structure 
and relations seom to occur aU over the peninsula as in the 
mountiuns nround Cape Tovm. More lately Captain Wauch*^, 
an active and enterprising officer, pointed out to Mr Clarke 
Abel a fine display of stratification in a mountain that faces 
the sea, in the neighbourhood of Simon's Bay. Tlie following 
is the description, as ^ven by Mr Abel : " The sandstone, 
forming the upper part of the mountain, is of a reddish colour, 
very crj'stalline in its structure, and approaching, in some spe- 
dmens, to quartz rock. Immediately beneath the sandstone is 
a bed of compact dark red argillaceous fiandstune, passing, in 
many places, into slate of the same colour. This bed rests up- 
on another of very coarse loosely combined sandstone, reaem- 
bhng gravel. Under this is another layer of dark red sand- 
Stone, terminating in a conglomerate, consi.sting of decomposed 
crystals of felspar, and of rounded and angular fragments of 
quartz, from the size of a millet seed to that of a plover's egg, 
imbedded in a red sandstone base. Beneadi tiie conglomerate 
commences a bed, which I at first took for granite, and which 
is composed of the constituents of granite in a decomposed state, 
intermixed with green steatite, and a sufficient quantity of the 
dark red sandstone to ^ve it a reddish hue. The felspar of 
the bed is decomposed, and exactly resemble that of the conglo- 
merate above it. The mica seems, in a good mea-sure, to have 
passed into steatite. The quartz is in small crystals, frequently 
having their angles rounded. This bed is several feet in thick- 
ness, and gradually terminates in the granite ; but the precise 
line of junction I was unable to trace. The appearances, then, 
were in the foUo" ' 'er : 

1. Horizonta nndstone. 

S. Bed of CO sandstone, paswng into slate. 

3. A bed of i ;, resembling gravel. 
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4. A second layer of compact dark red aandstoiie, passing 
6. Into a fonglomerato, consisting of decomposed crystals of 
ipar, and fragments of ijiiartz in a sandstone basis, 

6. A bed conipost'd of the decomposetl eonstiluents of gra- 
Hte and red sandstone, passing 

7. Into granite *," 
The above is the only spot to the southward of the range of 

inountmns near Cape Town, which has been jiarticulaily de- 
scribed. To the northward of Cape Town, it is reported 
-ihat the mountains are principally composed of the same 
;kE as those which occur throughout ihe ]ieninsula, and 
lose characters and position have been examined with consider- 
le Bttention in the Lion's Rump, Lion's Head, Table Moun- 
Xtaa, and Devil's Peak. As these mountains givt.' a good gene- 
xaJ idea of the compo^uon and structiu'e of the uliole pcmnsu- 
1b, and also of much of southern Africa, we lihall now present 
our readers with a concise descripiion of them, diawn up from 
iofonnation communicaletl to us by Dr Adatn of Calcutta, and 
^t>m the publisiicd accounts of Captain Hall and Mr Clarke Abel. 
Lion's Rump. 
The Lkm's Rump rises by an easy ascent, and, excepting at 
or two points, is covered to tlie summit with a thin soil, 
a scanty vegetation -f. 
It is composed of clay-slate, and sandstone. The sandstone 
its upon the slate. The clay-slate is distinctly stratified ; 

* Clarke Abel'x TravdM, p. 39£. and S9T. 
L -t'Di- Adam retnaiks, that vegstables appeared to \te moat luiurianl over tbe 
, less so OE the boU furmed by the dcconipoaitinn of the granite, and teut 
r clay-slate, as on Ihe Lion's Hiimp, where cIsy-Blsle is the predmiina- 
Allhough this latter hill hai been culiivnled in anme pLsces, yet it prfl' 
stunted vegctatiun. while the upper parts of Lion's Hcaii and Table Moun- 
bough much mote elevated, display rich anil more vigorous shrubs. Con- 
wine, is situated it Ihe bottom uf the ranga 
g from Cape Town to SimmoD'a Bay, where sandatonc in the predominaling 
t, and the eoll of the farm of the ntighbouring ground appears to be compoaed 
)f deramiBsitloii and of vegetable mould. Thiil it is the sanOatono 
f contributes to tlie eiLcellenee of the soil, Dr Adam is inelirwd to 
ve, from having observed several spots at the fool of the same range nearer 
le Town, willi a soil richer in vcgcialile mould, but whose produce was held 
■meh ttifbrior. Tile principal rock Ihtre was graoile, and its BupiirineuinbE[i( 
Mdstone has suSVred less deeompofiiiion than that adjoining to Coustanlin. 
Er. 1819. 5 
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the strata ou one sade of the hill dip to the north, on the oppo- 
site to llie south, and in the middle or centre of the hill they 
are nearly peiijcndicular. Numerous veins of eouipact quartz 
traverse tlie slate in all directions. A quarry, which has been 
wrought to conaderahle extent on the east side of the LionV 
Rump, and which is shewn in Plate VI, Fig. 1., hut on a lar- 
ger scale than tlie proportions of the general elevation, aifords 
a fine view ol' the structure of the clay-slate, and in one place 
there is a bed of sandstone in the slate. The sandstone, which 
is of a ycllowisli-grey colour, is compost-d of grains of quartz, 
with disseminated felspar and scales of mica. 
Lion's Head. 
The strata of clay-slate continue to the base of the Lion's 
Head. Here they arc succeeded by strata of compact gneiss, 
which is composed of grey felspar and quartz, with much dark 
brown mica in small scales. The gneiss is distinctly stratified, 
and the strata in some places dip under the next rock, which is 
granite, in others they dip from it. Numerous transitions are 
to be observed from the gneiss into the granite, and in the same 
bed of compact gneiss, one part will be gnass and another gra- 
nite. Portions of granite of vanous sizes are imbedded m the 
gneiss, and numerous blocks of gn^ss, varying much in mze, 
are imbedded in the granite. Sometimes the imbedded portions 
of granite and gneiss are distinctly separated from the surroimd- 
ing rock ; in other instances they are much intermixed at tbeir 
line of junction, and veins shoot from the imbedded portions of 
granite into the surrounding gneiss. Beds of granite appear in 
some places to alternate with the compact gneiss. Veins of granite, 
varying from a few inches to several feet in width, traverse the 
gneiss, and are to be observed shooting from the granite, or are 
contained in the gneiss, and do not appear to have any connection 
with beds or masses of granite. Granite forms a considerable 
portion of the Lion's Head. It is a compound of pale red fel- 
spar, grey quartz, and brownish-black mica. It is more fre- 
quently coarse granular than fine granular, and is often porphj- 
ritic. It is occ traversed by veins of quartz, or of fel- 

spar, or of gra not appear to be distinctly strati- 

fied in any pan n. In some parts the granite i& 

intersected by ^ iic, and one of these v^s ^c~ 
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presented No. 3. of the geolt^tal views at the Cape of Good 
Hope of Mr Clarke Abe)) is rather remarkable, as it appears di- 
Tided and shifted. As we ascend the mountain, we find the 
granite succeeded first by a reddish sandstone, and tliis in its 
film is covered by a brown sandstone that reaches to the sum- 
mit. These sandstones are principally composed of granular 
concretions of quartz, witb a few disseminated gmns of felspar, 
olid scales of mica. The sandstone is distinctly stratified, and 
_ the strata dip under a small anfjle, all an)und the Lion's Head, 
HrBid the north-west side of Table Mountain, On the opposite 
Hfsde of the latter, however, from the sea-beach, we may see it 
^Bbeyond the forges, making an angle with the horizon of not 
B'Ins than 45", Dr Adam remarks: " During a ride to Con- 
^^slantia one day, I obsened this high inclination more particu- 
larly, on the ridge extendin"; from the Devil's Peak by Sim- 
mon's Bay i and having afterwards visited the spot on purpose, 
found the sandstone very much elevated in its position alwve 

iAe common level of the strata, and at one place nearly perpen- 
^cular to llie horizon, running from north-west to south-east."* 
Table Mountain. 
The next and highest mountain, the Table Moimtiiin, presents 
many interesting niineralogical appearances. The lowest part 
(rf the mountain, on one m\e, is red sandstone ; higher up, and 
apparently rising from under it, are clay-slate and gneiss. These 
rocks are disposed in strata nearly vertical, with an east and 
west direction. They alternate widi granite, which is the next 
rock in the ascent of the mountain. The granite at its line of 
junction with the gneiss and clay-slate, is often much intermix- 
ed with them ; and numerous veins of granite slioot from the 
mass of the rock itself into the boimdiug strata, and cotcmpora- 
neous portions of granite are seen enclosed in the gneiss, and of 
gnms in the granite. At a higher level than the granite, 
sandstone makes its appearance, and cont'mucs to the summit 
of the mountain. The lowest sandstone is of a red colour, the 
next is of a yellowish colour ; and the upper part, or that on the 
summit, of a greyish colour, and sometimes so coarsely granular, 
as to appear in the stale of conglomerate. It many places, the 
sandstone passes into <juarlz-rock. 
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DeviTu Peak. 

Thg most easterly mountam of the groupe we are describing, 
named the Devirs Peak, agrees whh Table Mountain in the 
nature and arrangement of ihe rocks of which it is cxtmposed. 
The lower part of the mountain exhibits strata of clay-slaie; 
these, as "'e ascend, arc succeeded by granite, and the upjicr 
parts and summit are ol" the usual varieties of sandstone *. 
General ResvM. 

Such, then, are the grand geognoslical features of the moun- 
tains near Cape Town, and of those ]»arts of the peninsula 
which have been examined. Are we to consider all these 
rocks as having been formed at different times, or are they 
of amullaneous formation ? The advucates for ilie riutouic 
theory m^ntaiii, tliat the slate was lirst dejioated in horizon- 
tal strala at the bottom of the sea, — that tlieso sb-ata were 
afterwards softened by heat, and raised from theu- oiiginal 
horizontal to their present \'orlicai position, by ibe acdon of flu- 
id granite projected from the interior of the eartli, — and that after 
these two ojierations were finLshed, a tliird took place, namely, 
that ol' the deposition of the sandstone over the jjianite and 
slate. According to tliis liypothesis, tliese rocks have been 
formed at three different periods, the slate first, next the gra- 
nite, and last of all the sandstone ; and two of the forniatiima, 
viz. the slate and sandstone, are of aqueous ori^n. while the 
third or granite is of igneous fonnation. We consider this ex- 
planation a& unsatisfactory, and arc inclined to view these rocka 
as of Neptunian and simultaneous formation ; because they 
alternate with, and pass into each other, thus exiiibiting the 
same general geognostical relations as occur in formations com- 
posed of sandstone and limestone, or of sandstone and gypsum. 
The junctions of lliu granite and gneiss, and of tlie sandstone 
and slate, do not present any spedes of veins, or varieties of in- 
termixtures, or of iDibedded portions (fragments of the Hutto- 
niuns), or convolutions, that do not occur at the junctions of 
univei"sally adn '" ' "'i.ptunian rocks, such as limestone, clay- 
stone, gypsum e. 
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In slmrt, the mountains and hills of the peninsula of the Cape 

ef Good Hope, are to he considered as variously aggregated 

compounds of quartz, felspar, and miia, and the whole as the 

REUtt of one nearly simultaneous process of crystallisation. 

"his view aifords a plausible explanation of all the varieties of 

iggregalion, structure, potation, and transitions, ohficrved in the 

■iwks of this part of Aftica. 



,BT. XI- — Hhtnrkal Account of the Dkcoveries respecting 
the DotiUe Rffrariton and Polarisation of Light, Conj. 
. inunicaLed by the Author. 

X HE Buhject of the Double Refraction and Polarisation of 
Light, though one oF the most important and interesting bran- 
fihes of human knowledge, has scarcely, if at all, attracted the 
iention of English readers. Our chemists and mineralogists 
iave neglected to avail themselves of the lights which it offers to 
throw upon their respective sciences: Our popular lecturers oB 
Experimental Philosophy have not been aware of the fine ex- 
periments and brilliant exhibitions with which it can so libe- 
rally supply them ; and the greater number of our learned Pro- 
fessors have not yet found leisure to admit it into their course 
of phj^cal science. Tliis inattention to an inquiry possessing so 
many claims upon our notice, can have arisen only from an opinion 
wluch we believe lias too generally prevailed, that the subject of 
double refraction and polarisation is not susceptible of ^xipular 
explanation : and from an erroneous notion, jiropagated by in- 
dividuals whose pursuits have been eclipsed in the splendour 
eS a new science, that it consists only of insulated facts and ex- 
travagant assumptions. 

One of the principal objects of the present series of papers is 
to correct these absurd misapprehensions ; and we have no duubt 
it we shall be able to render the subject intelligible to such of 
readers as have hut a very slender portion either of physical 
mathematical knowledge ; and to convince those whose attain- 
ments are of a higher order, that almost all the phenomena of 
'•double refraction and polarisation, intricate and capricious as 
appear to be, have been brought under the dominion of 
leral laws, and cun he calculated with as madv ace\MaK^ aa 
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that with which llie astronomer can cumpule the motions and t 
po^tion^ of the heavenly bodies. I 

In execuling tlus task, we sliall explain the phenomena in the I 
order of their discovery. By this means each ailicle wiU be I 
complete in itseli', and the reader will be less dependent on the I 
populiirily and perspicuity of our illustralions. In tlie adc^tion, j 
therefore, of this plan, the niiiti'riaU may be arranged under five 
pcriotls. 
Period I. Containing the discoveries iif Erasmus BartholinuB. J 

II. The discoveries of Cliristopher Huygens. I 

III. The investigations, of Newton, Beccaria, Martin, 1 

Haiiy, Wollaslon, and La Place. 

IV. Thedi!seoveries«f Malus. 

V. The discoveries made after Malus's dealli, by M. 
^U Arago, M. Biot, Dr Brewster, Dr Young, M. 

^B Seebeck, and IV{- Fresnel. 

Before entering, however, on tlie lirst of these periods, we 
shall endeavour to explain in general what is meant by Double 
Rifract'ion and Polarisation ,■ iiir though the explanation of 
these and other terms will necessarily be introduced in describ- 
ing tiie phenomena to which tliey have been applied, yet there 






of our readers who will content themselves with the 



shght knowledge conveyed in a detinition, without being at the 
trouble of any farther investigation. 

If a beam of light from the sun or any other luminous 
body is made to pass through a plate of glass or a mass 
of water contained between two parallel plates of glass, it 
■will have the same appearance and the same properties af- 
ter transmission as before it. Hence the glass and the water 
refract singly, and all objpcts seen through them will appear 
single. II' the same beam of light is made to pass through a 
pE^allel plate of calcareous or Iceland spar, or of various other 
crystallised bodies, it will be divided, at its entrance into the 
plate, into two separate pencils or beams. The crystals which 
possess lliis p ■" called dtiiAly refracting crystdU, and 

the beam of 1 be doubly refracted, and hence all 

objects seen tl itals will appear double. Aa one 

of these pend efracted according to the ordinary 
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I of refraction discovered by SnelliuH, it is called llic ordi- 
fart/ pencil or the ordinary image, while the other pt'Ticll or image 
tScalled ibe eatraoriiinarTf one, from its being rofractetlaecurding 
!i iipff dlflerent from the ordiiinry law. 
The light which composes the two images or pencils thus 
formed by double refraction, possesses properties dift'ereut from 
1 ordinary l>g^W ^"^ o^ these properries are rehiied to the 
iSearent sidfis of the rays or pencils, the rays or pencils of 
t which jtoflsess audi properties, are said to be pol-Urisetl, 
D indicate [Ktlarity, in the same wdy as parlides of iron in -■ 
t^ni^nity of a magnet indicate jKiIarity, by pussesBing a pro- 
fly in one of their sides or extremities, which they do not possess 
b their otiier extremity. Now, as the diameter of a bcflm of light 
lay be reduced to a very simdl inagiiltfide^'and as every por- 
a of tlie beam in llie direction of its lencftlrhns a progressive 
otion, and possesses the same properties as the whole beam, 
B may call these minute [wrlions Particles of Light, and speak 
f the Sides or Poles of these particles, without considering whe- 
■ light is coniptised of material partieics issuing from the 
(n's body, or is merely the undulation of an elastic medium. 

PEUion I- Account <^ the Discoveries (^ Erasmus Bar- 
tholinus^ respn-tiiig Daaile Uefraction. 
■ Alwut the middle of the seventeentli eentitfy, Dr Erasmus 
tartholinus, a physician ;it Copenhagen, an<l the author of seve- 
1 excdlent wfirks on geometry, pi'*«urcil from some of the 
lanish merchants that frequaited Iceland, " a crystal atone like 
jhombick or rhomtwid pri^, which, when broken into small 
eces, kept the same fij^nrc." It was dug out of a vc^y high 
loiintain, not far from the Bay of Rocriiord, in 65^ of latitude. 
I' Its whole body was rather clear than bright, of tiie colour of 
mpld water, but that colour, when it was immersed in water 
I dried .igain, became dull."* With this substance, which, 
rom its locahty, was called IceUmd C)-ystal, Bartholinus made 
^number of experiments both chemical and optical; and having 
scovered some of the singular effects which it produced upon 
ight, he publij^hed an account of litem at Copenhagen in 1669, 
ider the title of Exjpcrimcnta CryslaUi Islandici Dis-diaclasiici, 
s mira el insolita refractio dctegitur. There does 
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pear to be a copy of thLs work in this country, and we have 
leaj-ned that ii is not to be found in the librarj- of the Royal 
Society ; but the want of it is well svipplied by '* An account of 
sundry experiments made and communicated by Dr Erasmus 
Bartholin, upon a cryslal-like body sent to him out of Ice- 
land," addressed to Dr Oldenburgh, and printed in tlic 67th 
JJumber of the Philosophical Transactions. From tliis account 
we shall select those parts which relate to double refraction, and 
shall in general give them in the words of the author. 

" 1. The objects seen through'" this crystalline prism "appeal , 
aometimes, and in certain positions of the prism, double ; wb^r 
'tis to be noted, that the distance lietwcen the two images is 
greater or less, according to tbe different bigness of the prism; 
inwmudi, tliat in tliinner pieces this difference of the double 
image almost vanishetli. 

" 2. The <)bjcct appearing double, both images appear with a 
fainter coloin'; and sometimes one part of the same species is 
obscurer than the otlier. 

" 3. To an attentive eye, one nf these images will appear 
higher than the other. 

" 4. In a certain position, the image of an object seen tlirougli 
this body appears but single, like as tlirough JUiy other tran- ' 
fiparent body. 

" S. We have also found a position wherein the object ap- 
pears risfold ". 

" 6. If any of the obtuse angles of this prism be divided into 
two equal parts by a line, and the visual rays do pass from the 
eye to the object through that line or its parallel, both images 
will meet in that line, or in another parallel to it, 

" 7. "Whereas objects seen through diaphanous bodies, are wont 
to remain constantly in the same place, in what manner soever 
the transparent body be moved, nor the image on die surface 
move, except the object be moved; we have observed here, 
that one of the images is moveable, the other remaining fixed ; 
although there be a way also to make the fixed imago moveable, 

■ The awluple ' the imuge here menlioDed, arises, ai will be 

*een in a subsequen pontctnporaneous reins of Icdnnd spar in. 

tenecllng'the rhomi 'I Trans, ISIG, p. 2T0; anii Edia. Tram. 
X^L viiL p. IS& 



1 



294 



Discoveries ofEni.imus Bartholin 



the ■moveable to the eye, Unusual. And hence, namely, from 
this peculiar and notable property of the double reTr&ction in 
this Iceland-stone, we have not scrupled to call it Dis-diackisHck. 
" This beinf; supposed, it will not be irratioDal lo suspect that 
these two refractions proceed'from different principles. Fot, 
Mnce it is comnioniy known from dioptricks that an object, by visu- 
al rays affecting tlie eye, exhibits some image on the superficies of 
the diaphanous body, which image is but one as long as the su- 
perficies h one, and the upper plain parallel to the lower ; as 
also, that if, the eye remaining steady, the diaplianous body be 
moved, that image remains always fixed, as long a-s the object 
whence it conies remains unmoved. Wherefore in this transpa- 
rent substance, the image which appears fixed may proceed ac- 
cording to the ordinary laws of usual refraction ; but that which 
moveth, and is carried about according to tlie motion of the di- 
aphanous body, while the object remains unstirred, sheweth an 
unusual kind of refraction, hitherto uiiobsen-ed by Dioptricians. 
" Hence, that I might examine the nature and diiTerence of 
both, I put upon some object, as the point A, Fig. 1. Plate VII. 
the prism of my double refraetuig crystal NPRQTBS, and the 
eye M being perpendicularly posited over the upper pliun of 
the prism NPRfJ, I noted whether there was any refractitm of 
the point A, for the usual laws of refraction teach that there is 
■one. Hut the perpendicular ray of the eye was observed to 
pass not through the moveable but the fixed image, thereby be- 
ing conformable to the rules of usual refraction, a.s striking the 
eye unrefracted, so that tlie eye, the Image, and the object were 
seen in the same line. But when in the same scite of tlie eye, 
the object A did also exhibit the other image X, at no small 
distance fi-om the former, I took notice that this object A was 
not seen unrefracted by the means of the image X, though the 
eye M remained perpendicular over the plain ; and that, conse- 
quently, this unusual refraction is not subject to the received 
axiom of dioptricks, which imports, that a ray fiilhng perpen- 
dicularly on the siiperfides of a diaphanous body, is not refrac- 
ted, but passcth > id. 



" Next, I so I 
A arriving to tl 
QB of the plani 
■were trajected fi 



n O, that the ray from the object 
? parallel to the lines RT and 
hen it appeared, that the rays 
A. without refraction, through 
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the object A, the moveable ini^;e Z, 



Jtfie moveable image Q 

id the eye O, being in tlie same line ; and that the same ob- 

rject A (lid transmit to the eje O, remaining iu the eame poa- 

yet another species Y, through the refracted ray AYO, 

IVhence it was moiiitest to me, that this unusual refravtion had 

for its rule the parallel of the sides of this double refracting 

vstal, while the usual refraction was directed according to the 

'perpendicular of the superficies. 

But conadering that the place of the point appearing through 
6ur diaphanous body cannot easily be determined, as being oit- 
S^ obvious in the uppermost part, we shall add the way where- 
iy we have found its diversity, by drawing, on the subjacent 
Table, a straight line through that point ; the place of which 
Ine will be determined by the one eye through this crystal, and 
IJy ihe other eye without tlie crystal. For, in the same Figure, 
let through the object A be drawn upon the Table a straight hne 
Be. The eye being in M, that double line HD and IE will 
ippear, the species being cast on the upper surface ; and, if 
*ou will attend well, you will observe one of the images, viz. 
the fixed HD to be congruent to the adjacent line II(.", whilst 
Tihe other, namely the moveable EI, tendeth towards R. But 
af afterwards the eye be posited in O, the same object, I mean 
8ie line BC, will not only be represented double by the images 
KF and LG, but also the moveable image GL be congruent lo 
r<he inferior line BC ; while the fixed FK is not so, but tends 
•towards N." 

After describing these experiments, Bartholinus proceeds to 
fiicasure the ratio of the angles of incidence and refraction in 
:he ordinary iniage, and lie finds it to be as five to three, which 
malwes the index of refraction 1.667. He endeavours to ac- 
HCount for die double refraction, by suppoang that the Iceland 
erysta! has two sets of pores ; one, " according to the ductus or 
'Erection of the sides, and parallel thereto; mice, it may be observ- 
1, that according to this disposition of the sides it is broken, and 
le parts severed from one another ; and that one of the images, 
^namely the moveable, passelh through them. Next, besides 
iBiese pores lying according to the parallelism of the ades, it 
%a!tth others, such as glass, water, and right crystals have, 
through which the right image is transmitted." 
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Barlhollnua nest supposes, that there arc some tlirccti<MU in 
whifli tlie rays pass through the crystal iiiirefracted ; and 
thougli in ordinary diaphanous bodies these directions are per- 
pendicidar lo their surfaces, yet in other Ixidiea they may have 
another position. He hkewise sirpposes, thai half of the inti- 
dent pencil is refracted n.mallt/, and the other half unvjnia&/; 
or, what is the same thing, that the tisual and iimiaual refrac- 
tions have the same power to refract the incident light. 

From this account of Bartliolinus'a experiments, he E^eais 
to have disct)vered three important facts. 

1. That Iceland spar has the property of double refraction, 

2. That one of these refractions is performed according to a 
law which is common to all transparent solids and fluids, 
while the other is performed according to an extraordinary 
law which had not previously been observed by philoso- 
phers; and, 

S. That the incident light is equally divided between the 
ordinary and extraordinary pcndls. 

Bartholinus does not seem to iiave transmitted tlie ordinary 
and extraordinary pencils through a second piece of Iceland 
Bpar, and it was therefore reserved for tlie celebrated Huygens 
to discover, by ijieans of this experiment, the remarkable pro- 
perties which arise from the polarisation of tliese two peniuJs, 

Ddinbitkgh, July 1, 1819- 



Aht. XII. — Sketch of the Distribution of Rocks in She 
By Samuel Hibbe&t, M. D. M.W.S. Communicated by 
the Author. 

\_fY the group of islands licaring the name of Shetland, no- 
thing entitled to the appellation of a Chart, intended to comprc- 
Iiend the wliole of tliem, lias yet been produced *. From in-- 
formation on which I am most disposed to rely, conjoined with 
my own observations, the clustre, exclusive of Foula, the Voe 
Skerries, aiid Fi?' ' ' lislautly separated I'rom the rest, may 
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placed between 59° 53', and 60° 56' north latitude, and be- 

eea 52' and 1° 57' of west longitude from Lundan. 

'Tbe stratification of Shetland cajinot be considered as falluig 

T the particular views of the celebrated Werner, who su])- 

that strata lay over each other like tlie cuats of an onion, 

ilst the whole had reference to an unstralified fundamental 

lit, as for instance, to Granite. But in the progiess of obscr- 

ioa, certain otlicr conditions of stratification have been pointetl 

t, particularly ijy the Professor of Natural HiisUiry in the 

nivemty of Echnburgh, to whom we are indebted no less for 

e iuti'oduction in this country of the Wcmeriaii System, llian 

I several important modifications which it has undergone, and 

tech he lias been accusUmied so ably to iliustrate in his lectures. 

O'he denuded state of tlie rocks in Shetlanti, recoimnenda 

k country as a particidar object of geological study. It is, 

■, a country which, by tlie few geolo^sts who have vi«- 

it, has been conadered as possessing the greatest possible m~ 

icacy of structure. Indeed, on this account, I feet myself un- 

T the necessity of employing more precise language than is 

Bunonly deemed necessary in subjects of this nature, in order 

explain with less difheultv tlie different circumstances of strs- 

k^lion which presented themselves to me in these islands. 

In the first place, in describing strata which are vertical, we 

ny concave of them as the metallic plates which are ranged 

the usual maimer in a galvanic trough ; or, we may so alter 

the condition of the series of the plates, as lo cause their planes 

to represent any angle of inclination between a horiiKintal and 

vertical posidon, which a stratum may form with the bor'i/on. 

A stratum may then be described aa having iKi> lateral planes^ 
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vertical cr indined, hy which it is connected to other strata^ 
as the sides of a metallic lamella may be to other plates which 
are ranged in contact with it. A single stratum may also be 
represented as having two lateral edges of aUachmeni ; strata 
being often found to be opposed to other rocks at their edges, in 
the same manner that we conceive of the edges of the me- 
tallic plates, which are opposed to the sides of a galvanic trough. 
In this instance, however, they are opposed at right angles; 
but this angle may, of course, be varied adlibUum, to corre- 
spond to the different circumstances under which strata are 
found. A stratum may again be described as having a superior 
or upper edge ; though this term is perhaps superseded by the 
equally expressive language which we use, when we speak of 
the ouigoiiigs of strata. Again, the inferior edge of a stratum 
is illustrated by that of a metallic plate, which is opposed to the 
bottom of a galvanic trough. Of course, the relaticms of the in- 
firiior edges of strata must be often objects of mere speculation. 
If, lastly, any metallic plate of a galvatric trough be so altered 
in its position, that its planes become parallel to the plane of 
the horizon, it is evident that no other distinction of position 
can take place in it, or in a stratum under a similar ccMidition, 
than that there should be a superior and irvferior side, and 
certain horizontal edges *. 

But, besides these terms relating to the sides and edges of 
strata, other minutise of description, when found requisite, will 
be introduced in the course of this paper. — I shall now, without 
further delay, attempt to explain the geological structure of the 
rocks of Shetland. 

Strata of Fitful Head, 

Commencing our investigations at the most southerly part of 
Shetland, namely, at Quendal Bay, in the parish of Dunross- 
ness, a small system of strata, forming for the most part Fitful 
Head, on the west of the bay, will demand our earliest notice. 

Crossing the strata in a direction from east to west, we find 
on the west of Quendal Bay, gneiss traversed by numerous 

• The lateral edges of our author, are the ends of the strata of miners ; his «r- 
perior edges, their outgoings ; and inferior edges, the bottoms of strata : and when 
he speaks of horizontal edges, we are to understand the outgoings of horizontal stra- 
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IS of granite, to which immediately succeeds the mica-slata 
Graithsness. More westerly eoBues the large assemblugc of 
ta composed of clay-slate, which forms Fitful Head. Still 
e westerly at Noss, a headland to the north-west of Fitful 
lead, occur a few strata of gneiss and mica-slate, wliieh are 
(versed by granite. 

.The stratification of the whole of this mass is confused, and, 
far as an estimate can be made of the direction or line of bear- 
g as it occurs at different places, the lateral planes of the str^ 
cannot be considered as i>ttraUel to each other. This ua- 
nfcumity in point of parallelism, is observable where strata 
e not disturbed by tlie presence of traversing masses of lime- 
3ne or granite, as in the day-slate of Fitful Head, The stra- 
fU*e constantly observed to pass into each other laterally, or to 
! united by their aides, the tabular scams by which they were 
Lted becoming evanescent ; nor can any stratum be traced 
, before it is thus observed to be lost, whilst new tabular 
mis are in equal number appearing at the same time in other 
KES. The strata are also often curved or bent out of 
dr course. Still the direction assumed by the strata may be 
enerally stated at 15° north of east, variations from that point 
the compass occurring to the amount of 15° or S0°. 
It is worthy of general remark, that circumstances of stratifica- 
m like these are so constantly appearing, as to render extremely 
gae the idea of cai^tynrnty, which has been often deemed only 
iphcable to strata, where there is a parallelism of their lateral 
Rnea. It is always inconvenient to forego terms that are in e/xOi- 
an use, but if the term confofmity'vs, still to be used in speaking cS 
Tita, it would perhaps be better that the word should be restrict- 
to those circumstances where strata are found to have no otlier 
lation to each other at their junction than one that is laterai; 
r it is worthy of particular notice, that two stratified rocks are 
ten found so to vary in the direction of their respective strata, 
Bt where the contact takes place, the ades of one set of strata 
e opposed to the lateral edges of another set. Here, then, 
conceive, is a good ground for the distinction of rocks 
|b conformable or unco?ifbrmable. But, at the same time, I 
3uld submit, tliat much more descriptive words, and not hable 
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expivshin^ every condition of ftrata. Where strata are obseiT- 
c(I to have u luteral attax:)iiuent to each other, or wliere the 
lines of hcaiing denote uoiformity, it niay perhaps be ja»> 
tifiable, in tlescribing such strata, to use the word CoBateral, 
This expression of collateral eirata, will apply to many cinnwi- 
EtancM where strata are not of e^ual thiekness, or where ihey 
occasionally become iudistinct, from a transitiou into each utbcr 
at their ^de^ ur where, added to this circumstance, thev arc so 
curbed or beiit out of iheii' course, as Uiut tlieir liaes of beating 
diall occasionally vary hevend degrees. 

When, however, coUaieral strata, if I may be allowed to 
adopt the expression, are of unilbrui tlnckness, and are uninter- 
rupted in their course, we may then properly enough distin- 
guish thewi farther by tlie name of Parallel strata. 

Ilie iadination of the strata of Fitful Head, is with dilficulty 
estimated, owing to circumstances already stated, namely, their 
distorted state, and their lateral transitiou into each other. The 
dip is generally to llie east, at an angle of about 40°. 

In tlie mica-^late, al>aut a mile to the west of Quendal, ia 
a thin mass of limesttme, ihe strata of- whicli run east to west^ 
in a direction striedy uncojiforviuhle to that of the adjciiUDg 
strata : that is, the lateral edges of tlic mica-slate are opposed 
to the lateral planes of the limestone. Here is a slight exempli- 
££ation of the distinction which I have m^ntmned as subasting 
in the relations of strata, and tending lo justily the use of the 
term collaleral strata, as applicable to the mica-slate. 

At Garthsness, near Fj tful Head, in the mica-slate, occurs a yon 
or perhaps bed of iron-pyrites, running, nearly norili and south, 
which was a few years ago unsuccessfully wrought, for the purpose 
of finding copper-ore, whilst many hundred tons of uon-py rites wens 
thrown into the sea. The site of llie ore is so much concealed 
by the fragments thiown up from the mine, tliat its breadth ia 
notverydistinci*. I observedfouraodahalf feel in width, of what 
the Cornish miners, who worked here, called Gossan, which 
consisted of pulverulent siliceous matter, mixed with iron-ore, 
and eight and a hali'J'ecf of what was named by the same men 
tlie R'uier, consist lyrites, occurring in a highly in- 
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tuntted blue quartz. In this4ast substance vraa contmned the 

qiaritig quantity ol' copper-oic, which was llie solo object of the 

nining operationif. In the clay-slate of Fitful Head, at the 

iCrirtlis of Quendal, is found a vein or probably bed of iron-mica, 

lioticed by Dr Fleming. It is about twelve feet in breadlli, aii4 

Ifipears very rich. 
I now proceed to show the relations of this syst^n of stra* 
to contiguous rocks, under the impression, that the most 

iliportant inquiry regarding Strata, is to discover under what cir-. 
imstances their superior edges or outgoings become first mani* 
at. This inquiry involves the relations which strata exhibit 
those lateral edges of attachment, by which they are connected 

»^h rocks of a different nature, and at various angles, in the 
ler that tlic edges of metallic plates are joined to the ades 
' a galvanic trough. There is this difference in the junction 
"a stratum, that it may bt at any angle formed by its edgea 
^des a right one, and at any inclination of its lateral plane, 
isides one that is vertical. This attaahment of the strata, by 
sir extreme or lateral edges, must of course be sought for in 
e line of their direction, and at opposite points of the com- 
i8s; as in the present instance, at the southerly and northerly 
undaries of Fitful Head, the site of tlie rocks here describ. 
i It is unfortunate, for tlie sake of our first illustration^ 
tX tlie invasion of the sea should cut off altogether the con- 
Ctions of the southerly lateral edges of the strata ; but, tra- 
ig the tabular seams in a direction of north IS"" east, we ob- 
•ve the strata at their northerly extremities or lateral edgea 
ming in contact with a mass of sienite, which, from the great 
antity of epidote admitted into its composition, may be pro- , 
riy named rai Ep'tdatic Simile. The covered state of the 
)und prevents us, except in one or two places, from observing 
: strata actually in contact with the sienite. But here it ia 

loper briefly to hint at the difficulty there is of determining in 
rcladcms strata esist with regard to an unstratified rock^ 
observations mjide only at tlie place of junction. 

ijftji illustration to this effect is seen in a well exposed section of 
junction of a few strata of gneiss and mica-slate south of Noss, 
1 to the N. W. of Fitful Head, Here the rocks so frequently 
e into each other, by an interchange of substance, so many 

VOi,. J. so. 2. OCTOBFR 1819, X 
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sooall processes from the epidotit sienite, by invadmg the strata 
attached to it, disturb their direction, whilst the strata again tea* 
der irregular their mutual line of connection, by penetrating more 
or less into the substance of the sienite, that we must have re- 
course to other observations than those affordecl at the actual 
junction, in order to consider whether strata viewed en masse 
are jcrined by their sides to an unstratified rock, coating or sur- 
rounding it after the manner of the layers of an onion, to whidi 
they have been often compared ; <w if, on the contrary, they are 
opposed to the rock by their lateral edges in an unconformable 
position. This is best inferred by a comparison of the general 
direction assumed by the strata, and the outline of the unstrati- 
fied mass which is opposed to them. The direction of the line 
Forming the southern boundary of the epidotic sienite is about N» 
90* W. whilst that of- the strata meeting it is about N. Iff 
E.; consequently the bounding line of the sienite cannot be con- 
formable to the strata, or, in other words, parallel* to, or collate- 
ral with them, but must rather be opposed to the lateral edges 
of the strata, and thus be unconformable to them. 

The southern boundary of the sienite may be traced froni a 
small island in Quendal Bay, named Little Holm, where it is 
joined to a conglomerate rock, to be noticed hereafter; from 
thence to Cross Island and the Mainland. Passing close to the 
house of Mr Ogilvie, it is with difficulty traced through a cover- 
ed country until seen at Noss, connected with gneiss and mica- 
slate in the manner above mentioned. The northeriy line of 
boundary, with other particulars relating to the sienite, I shall 
point out on another occasion; One impcniant circumstance, 
however, in the sienite, remains unnoticed. This concerns the 
deep form of the rock where it affords an attachment to strata, 
and which is disclosed by a deep section on one occasion only,^ 
namely, at Noss. 

Every unstratified mass, in its junction with strata, may ex- 
hibit to- us different descriptions of surface. For if a vertical 
hne passing through the liighest point of the unstratified rock, 
should not fall within its base, such a surface of the rock, may, 
for the sake of an important distinction, be described fis impen- 
'dent or han^ng over. But if the perpendicular, on the con- 
trary, be included within the base, the rock may be con»dered 
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as having an indined surface Again, the surface, instead of 
bdng impendent or inclined, may be vertical. In tlie present 
instance, the sieniuc rock in a deep section, formed on th^ 
coaat by the rock gradualJy yielding to ihe inroads of the wes- 
tern ocean, exhibits to us a specimen of ihe impendent sur- 
face ; the sienitc api>earing to Aang- over the strata which are 
connected to it by their lateral edges. Geol<^sts would pro- 
bably express the relation by the word sfiperjiKeyt, as applied 
to the sienite. There is only one objection to the word super- 
jacent, that it assigns r fundamental character to the strata, and 
. an incumbent cliaracter to tlie sienite ; notions which cannot 
exist, as long as we can conceive that the aienite may shew every 
variety of surface, as it is observable at difFerent depths : at 
one certain depth it uiay be impendent, at another inclined, 
and at another verti*'al, these varieties so combining, as to ^ve 
to llie deep surface of the rock, were it exposed, a waved or 
zigzag appearance. Now, it is evident, that a prolongation or 
abbreviation of the substance of any individual stratum, to 
meet those varied forms of which we have supposed the a- 
enite to be susceptible, would, at every increasing depth of 
the section, exhibit to us tlie stratum and the mass of i^enite 
by turns, in a superjacent, and in a subjacent portion. Cer- 
tunly, in such a case, we cannot say of any individual rock, 
•that it ia both a fundamental and an incumbent one. It is surely 
more natural to concave of strata when joined by their lateral 
edges to an iinsuatified mass, as exhibiting an irregular or un- 
certmn line in their contact, like the suture by which portions 
of the human cranium are joined to each other. The words 
imjiendent or hiclined may then properly represent only that 
part of the line of attachment which is visible to us, without re- 
lating to ideas of a [x>sition eitlier fundamental or incumbent. 

There is an important inference arising fi-om this view of the 
attachment of strata to an unstrati^ed rock. A stratum has 
been conceived of, as attached by its lateral edge to a mass of 
. ^enite, or in other words, meeting it at any angle, which mass 
on the side aflbrding such attachment, may be eitlier vertical, 
or it may include or exclude a plumb hne supposed to be sus- 
pended from the highest point of the atlaihnient, being cither 
jv^Kn^U or indined. Now, it is evident, that whatever be die 
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deep form of the Mcnite, traced from any given prant in tJie sec- 
tion, precisely the same inclination with our horizon will be pre- 
served ; the only necessary change in the condition of the stratum 
will consist in a prolongation or abbreviation of its substance to 
meet any varied form which the sienite may have asNumcd. Thus 
the horizontal incUnation which a stratum exhibits in its lateral 
plane, is perfectly independent of the form of the rock which 
merely affords to its lateral edge an attachment, It is for thestf 
reasons that I have hitherto used tlie general word attachment in 
expressing the junction of strata, since, in the application, is in- 
Toived no supposed form of an unstratified rock, wliich, judg- 
ing from the angles made with the horizon, has, I apprehend, 
too often, in laying down vertical settions of a district, been at- 
tended with erroneous deductions. 

I have dwelt at some length on the system of rocks at Fit- 
ful Head, for no other purpose than for the sake of (Ataining 
precise ideas respecting the circumstances of stratification, to 
which we may apply the terms can/onnaf/le or uficmiformable- 
The word con/ormaliU, I have thus applied to all strata, that 
are from observation found to be attached together by thar 
eides, or, in sj-nonymous terms, to be cdlataalXa each other ; on 
the otlier hand, only one circumstance of unconformity, among 
cert^n others peculiar Xa rocks, has yet been fully shewn, which 
is, when strata are oppttsed by their lateral edges to an unstra- 
tified" rock. At the same time, it must be obsen-ed, that the 
stratification of the rocks of Fitful Head, is too confused, from 
the causes pointed out, to be recommended for actual observa- 
tion, as the best illustration of tlie views now entertained. Much 
better examples will be noticed in the progress of this demon- 
stration. 

Tlie Saruistcmc ami Conglomerate Hocks of ilie South-east of 

Shetland. 
Leaving for a short time the rocks to the north of the E[n- 
dotic Sienite of Quendal, I shall proceed to notice the Sandstone 
of the east of SheUar'l "" i* first appears, in tracing it from the 
south, ai the neight ntoiy of Sumburgh Head. This 

sandstone differs f ing more westerly, by admit- 

ting into its compi ^ns or apparent fragments ei- 
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ler of the same, or of any other rock, consisting altc^ether 
of Granular Quartz, which is, in fact, a more suitable name for 

lit, and, as sucli, has been adopted by Professor Jameson in 
speaking of rocks of a similar description. The other kind of 
Hindstone contains portions, or apparent fragments, either of the 
or of other rocks, which portions often sliew marks of at^ 

itridon. 

The granular quartz, unraised wjth portions of otlier rocks, 
ay be traced from Sumburgh Head to West Voe, where it is 

'occasionally associated witli a quartz more compact ; when far- 
tiier north at Grutness Voe, its appearance is interrupted by 
the advances of the sea. Thus prevented from tracing the granu- 

■ lar quartz along the coast in a continued course, we meet with 
it occasionally at the Ness of Sandwick, at Mousa Island where 
it 18 associated with tliin alternating beds of limestone, at HoUi- 
liess, and still farther north at the east of Bressay Island, bound- 
ed to the west by a line which may he drawn from the south- 
westerly extremity of the Island to Aithvoe on the north ; and, 
lastly, at the Island of Noss, where, at the cliannel dividing this 
isle from Brcssay, it is superiicially covered with a sandstone 
f»nt^ning large and angular fragments of a rock of its own de, 
Bcription. 

The direction of the strata, as we trace them from the south, 

'.is very various, but it may, perhaps, be stated generally as oc- 
curring from >f. 3(r W. to N. 30° E. 

The dip is generally to the east, at angles of inclination from 
80" to 40° : occaaonally, however, the strata have a westerly 
inclination. 

West of this mass of granular quartz, is a sandstone contain- 
ing fragments of other rocks. This conglomerate sandstone is 
iudiscriminately associated with a rock of a similar character, 
but consisting altogether of portions of granite, quartz, and fel- 
spar of various magnitude, from a size the most conmiinuted 
lo that of several pounds weight. These conglomerate rocks 
occupy a narrow tract of country, from Quendal and certain Is- 
lands in the Bay to Jlovie Head in the Mainland, including the 
Vest of Bressay Island. At Fladabister, however, instead of 
granite, portions of gneiss with hornblende appear in a conglo- 

k n^eratc^ state; and in Bressay, occasionally, fragments of clay-siatc. 
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I AaH now proceed to connect in order, all the circumstam^' 
attending this remarkable mass. 

Ti.lt, Tile large portions of granite, quartz, or felspar, which 
distinguish the coarser kind of conglomerate rock, are either an- 
gular, or are so smoothly rounded, as to seem the result of at- 
fntion. This is an appcarante which immediately suggrsts a 
notion of ilie abrading effects of aqueous elements. But, on 
the other hand, these apparent fragments are not unfrequently 
eeen to pass into the substance of the mass in which tliey are 
contained ; which substanoe consawts of portions of a more com- 
minnted description. Here, whilst the graduation is perfectly 
evident, the line of circumscription in the larger fragments be- 
comes consequently indistinct. 

2rf/^, The rock, consisting altogether of conglomeratetl por- 
tions of granite, quartz, and felspar, is ofttsi observed to gra- 
duate into the sandstone, where similar portions only occur as 
adventitioua substances ; sufficiently numerous, however, to give 
to this rock also a conglomerated character. Such a transiUcHi 
appears to refer the formation of both rocks to one common date. 

Sdii/, The whole of this conglomerate rock is very superficial. 
Subjacent rocks of a difTerent description are frequently de- 
tected under it, and these are various. At Quarf, for in- 
stance, they consist of a thin series of granite, mica-slate, and 
clay-slate; and near Fladabister, of quartz, mica-slate and lime- 
stone : At the Nab near Lerwick, of clay-slate ; and at Grimis- 
ter, of granular quartz and day-slate alternated. These strata, 
which arc strictly fundamental considered en masse, are oft«i 
vertical, but most frequently are inchned to the west at angles' 
of about TO", An cxempMcation of another kind -of uncon- 
formable position thus presents itself to our notice, which cwi- 
aists in the inferior edges of the strata of the ciMiglomerate rode 
coming in contact with the superior or upi>cr edges of the fun- 
damental strata. The strata of the conglomerated rock may be 
illustrated in their position by taking any set of metallic laniel- 
IsB, under difl'erent ^n^dar inclinations, and by superimpos- 
ing them on the ■••"tietl by the upper edges of other 
metallic plates, wl i the usual manner in a gal- 
vanic trough. It. n how a fnndnracutal surface 
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[glomerate rock, which surface may be variously illustrated h 
f posilion or iDclinatioD ^ven to the subjacent lamella; in the 
rough, agreeably to tlie variety in this respect, whidi exists in 
mture aiDong strata. But care is to be taken, at the same time, 
lat the lower edges of the su peri in posed lamellae are in actual 
eoQtact with the surface formed by the upper edges of the sub- 
lucent galvanic plates. For it is an important circumstance if 
shall bo found to exist in other countries no less than in Shet- 
land, that the attachments -of strata Id rocks of a different kind 
CO which they repose, sliould necessarily involve the contact of 
r inl'erior edges. 
I may here also observe, that if strata were deposited on a 
Aindaniental rock like the coats of an onion, to whicli they have 
xn often compared, it is evident that only the lowest stratum 
1 any series would come in contact with the mass aJfordtng 
a a basis, which attachment would take place from tho con- ' 
t'of the lowest s^ide of the stratum next lo the fundamental 
Kk, and not from that of its inferior edge. But, according to 
B now entertained, there is not an individual stratum to 
tjamnd t« tltis series of cmiglanicrnlc sirala, tluit does not bj/ 
t infrriar edge come in contact with the fundamental surface 
thick IS common lo them *. _ 

ithhf. The greatest divcraties of inclination, at every step 
trhich v*e take to examine the strata at present under considenu 
jn, are constantly occurring. To account for these diversidea, 
e must assume, that the irregular thickness of the strata, as 
bbservablc in their outgoings, is continued in the same manner 
roughout their whole depth. An irregular thickness of the 
rata may be explained by the tabular sewns not bung conti- 
Itied uniformly straight at diScrent depths, or by strata again 
ssing laterally into each other, their tabidar seams thus be- 
ming extinct, or by new tabular seams appearing in the 
lurse of their dip ; all of which circumstances, on the supposi- 
m that the direction or line of bearing manifested by such 
rata does not show equal variations, may be included in our 
deas of collateral, though not of parallel strata. TJie line of 
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direction in these conglMiierate strata, thuugh certmnly variable, 
18 much less so than ore the circumstances of inclination, being ge- 
nerally, as we trace tlieir direction from the south, N. 30" E. dif- 
fering SO" or 40" or mure in opposite directions from tliis point. 
Now, in connection with the strucliire lately explained, by which 
the inferior edges of the strata of the conglomerate rock are in 
contact with the sujierior edges, or outgoings, of the fundamental 
Btrata, we may, I think, reasonably assign to the conglomerate 
strata a thickness varying in the course of their depth after the 
manner ptMnted out ; it may then be easily shewn, how the la- 
teral planes of those strata, which in one place assume a posi- 
tion nearly vprtical, differ so much hi inclination from collateral 
etrata only a lew yards distant, which are nearly horizontal. The 
truth is, that if the line of hearing, in any set of strata, be only 
tolerably uniform, in relation to any given point of the compass, 
it is not necessary ibr our notion of collateral or conformable 
strata, that the seams of stratification should exlubit a corre- 
sponding unifoniiity downwards; or, in otlier words, that the 
seams should be perfectly straight during the whole deep c»urse 
through which our imagination may trace them, as from their 
superior edges or outgoings down to their lower edges, bjt 
which they are attached to a fundamental rock. 

The circumstances of stratification now pointed out, irreasd. 
bly lead to speculations respecting the laws which have inilti- 
enced the consolidation of the Eartli's surface. The laws, which 
on a minute scale have variously aifixed certain crystals to rocks 
by thrir terminal edges rather than by their lateral planes in 
opposition to the laws of gravity, seem identified in those pri- 
mary causes, which have attached strata to a fundamental rock by 
th^r lower edges, rather than in consonance with mechanical no- 
tions, by their sides only. But it would be taking too contract- 
ed views of the operations of Nature, to suppose tliat in ths 
present instance the laws of gravity had not their influence also. 
On- the contrary, the strata often show in their outgoings, that 
they receive some f^t impression of the kind ol' surface on wlilch 
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mglomcrato rock. Thus, whiisl the stnita of sandstone dip to 
e east, those of the conglomerate rock dip to the west. Now 
B Strata of the tonglomerale rock, where ohservwl in contact 
di tli€»se of the {p-mular quartz, seem perfectly vertical ; but 
icrossing them for a distance of a few yards only, they are im- 
iately observed to form less angles with the horiifun, until 
ley acquire a position nearly horizontal. Here tlie vertical 
Ration of the conglomerate strata, in ctmtact with ilie granular 
E which dips to the east, seems an arrangement that is in 
nformity to an abrupt or vertical precipice, formed by the 
itgoing edges or escarpments of the strata of granular quartz, 
imth wliich vertical precipice, the contiguous strata of the 
■nglomerate rock apf^ar to range. Sucli a structure, by which 
Dfitratum is afUxcd to its inferior edge iu a vertical pDEition, 
IS by no means bear the marks of a deport calculated to fill up 
r valleys. The explanation that I would give of this 
ertical position is, that tlie precipice of tlie granular quartz 
lenceil the mode in which the conglomerate strata were 
tnsdidated, according to cert^ finite laws of crystallization. 
bt the change in the incUnation of the conglomerate strata, 
h on crossing them are found to acquire nearly a horizontal 
idtioD, and to dip to the west in a direction contrary to that ^ 
; granular quartz, is an arrangement tending to show, that 
be denaty of the strata had increased in proportion to their 
l^th, and that the laws of gravity had been opposed to those 
^chemical afiimty. It is thus that an accumulation of matter 
w, produced by an increased denaty of the strata, 
irould, by gradually elevating strata in the order of succession in 
l4uch we meet ttiem, have produced a position nearly horii^ontal- 
BAljf, The next circumstance to be noticed in the conglome- 
■te rocks, is, that they do not graduate into their subjacent 
' s by an interchange of substance. The attachment is very 
m, showing that an action of a chemical nature, probably as- 
■Bted by compression, may have induced it But the line mark- 
f the boundary of each rock is perfectly distinct. It may, 
lowever, be anticipated, that an appearance diametrically oppo^ 
e to this occurs elsewhere Jn Shetland ; conglomerate strata ini- 
rceptibly graduating into those of quartz, which are funda- 
iotal to them. 
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Gthli/, These cemented porljons occur in i^uch sitoi 
a reference of their origin to any rocks of the same nature, co- 
existing ia their immediate neighbourhood, seems impostdhle. 
They occur, for instance, in the enclosed valleys of clay-slate. 
But in the conglomerate rocks occupying such situations, ns 
cJay-slate is to he foun<l, and, consequently, no accumulation 
can have filled up the valleys caused by the wearing down or de- 
tritus of impending rocks. Also, when the conglomerate rock 
comprehends portions ol' granite, quartz, luid felspar, tlic fuo- 
domenta) strata consist, in one place, of quartz, uiica-slate, 
and litiiestone ; in another, of clay-slate and sandstone ; and in 
many places, no other rock thau clay-slate appears to be the fuii- 
damental one. The conglomerated sandstone might be supposed 
to havt resulted from the decomposition of a cootiguoits mass, 
con^sting altogether of granular quartz. But we must, at the 
same lime, account for the disseminated portions of granite, 
which give to tliis rock its true di&tincljon, and for the asaocta' 
tion of die conglomerated sandstone with granitic masses of a 
similar structure. Tliis circumstance must refer tlie conglome- 
rated rocks to an origin perfectly unconnected with the detritus 
of contiguous masses. 

7i/il^, No evidence is afforded that the apparent fragments of 
this conglomerated rock were brought from any distance. Wc 
may indeed for tlie occasion advance such causes as debacles, 
streams, or waves, the usual agents in geological visions. These 
woidd, however, fail to convince us of the modus ojieraitdi by 
which the conglomerated strata, and rocks contiguous to them, are 
made by turns to occupy every possible variety of .situation in 
relation to each other ; or why certain districts, necessary in the 
track of a debacle or wave (or any such convenient agent, by 
whatever name it may be called), should leave no memorial in 
the presence of a solitary iragment of a catastrophe of this nature. 

It is thus, in the absence of evidence tending to refer 
this accumulation of cemented portions, rounded as well as. an- 
gular, to rocks distant or contiguous, that I am inchned to 
seek repose in t' 'ii, that tlic conglomerated form is an 

original pecuHaj -e, subsequently, perhaps, in seve- 

ral instances, al of a mechanical nature. Thus, 
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wliich I shall, on another occasion, point out as existing in a 
vein of granite, that traverses a mass of gneiss; whilst in this 
mass no mechanical appearances are elsewhere to be observed. 
It is easy, then, to conceive, that such a form of globular wm- 
cretions wmild, to rocks thus originally constituted, if, at the same 
tizne, we summon to our assistance the force of aqueous elements, 
give every liability to abrasion. But the presence of such aqueous 
elements literally affords a very navigable ocean for conjecture. 
I therefore dismiss this protracted discussion, convinced of the 
multiplicity of circumstances which favour the notion, that the 
conglomerated appearance is an original peculiarity of structure"; 
but, at the same time, aware of the difficulty of forming an ac- 
_ curate j udgment respecting any manifestations which miglit indi- 
■Mate^ that there has lieen a subsequent modilicnlion from me- 
K^tantcal causes. 

K TIk Strata fonnhig tlie Cll/f Mills. 

■ I shall now proceed to describe the rocks utuated to the north 
of the Epidotic Sienitc of Fitful Head. These consist for the 
most part of clay-slate, associated with thin strata of quartz 
and hornblende-slate. The clay-slate forming the long range 
of the Cliff Hills, runs from near Spiggie and the Loch of Lu- 
naHster in Dimrossness, through a long tract of country to 
Quarf, where there is an interruption of the ridge, and tlience to 
Kibister's Point, on the east oi" Dale's Voe. The whole of the 
strata of clay-slate, quartz, and horn blende-slate, seem connect- 
ed unconformably with the epidotic sicnite. The junction is 
much concealed by the Li«h of Lunabister, and by covered 
ground ; but the inference that it thus takes place, is from the 
viable proximity of both rocks to this site, from the direction of 
i^e clay-slate, which, tracing it from the north, is S. 15° W. ; 
'hilst the nortliem boundary of the epdotic sienJte, obaenrable 
'from its most southerly point of Cross Holm in Quendal Bay to 
the west of Dunrossness, is traced in a line of N. 95" W. Thus 
the junction must take place at an angle, or by the lateral 
edges of the strata being opposed to the northerly surface of the 
sienitic mass. 

The clay-slate, quartz, and hornblende-slate, are in their po 
ation unconformable to each other. The liomblcnde-slate is 
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associated with the quartz, holding a tortuous course so as ge. 
ncrally to interrupt the direction of the strata which it Ira, 
verses. To show that the associated strata of quartz and bora- 
blende are unconformable with the clay-slate, we must ascertain 
the course of each rock. In tracing the ihin strata of quarU 
and hornblende-slate from tlie south, we find that from Luna- 
bister to Waywick, at which latter place there is an interruption 
to the appearance of these rocks by the sea, also at the Island 
of Trondra where tliey reappear, the strata, cotiadered collec- 
tively, namntain a course very nearly parallel to that of the clay- 
elate cast of tliem. But at the Vale of Tingwall, the strata 
lake a more easterly direction of N. 30° E. to Dide's Ne§8 
and the Isle of Glitness. Again, tracing the clay-slate from its 
junction with the sienite to Quarf, we find that little or dq 
deviation is produced in the direction of the clay-slate, but 
that it is nearly conformable to the course of the strata al- 
rtady said to be situated to the west of it. But at Scalloway 
a change occurs; the course of the clay-slate is continued in 
right line, but that of the adjoining strata west of it begins 
to be inflected to the eastward. Hence, there must be an in- 
terception of the strata of clay-slate by the quartz and horn- 
blende-slate ; and, accordingly, a terminaOou of all the rectiUnear 
strata, which are thus opposed at their junction by strata crvss- 
ing tJicin, may be detected, particularly by observations made 
on the strata of clay-slate north by east from Scalloway. 

The interception of a considerable part of the strata, seems 
to bo completed at Baler's Ness. But, in the bed of Dale's 
Voe, and on its western banks, arises another important mass of 
(juartz, associated with liorn blende-slate, and nearly in junction 
with the similarly associated rocks which we have traced from 
the south. At Rovie Head, also, situated about a mile to the 
east of DiJe's Voe, arise still oilier associated strata, conasting 
of quartz and limestone, continuous most probably to the Island 
of Greenholni. Lastly, at Kibister's Ness aiid south by west 
fi-oiu it, intermediate to these two masses of Dale's Voe and Ro- 
vie Head, ap strata of clay-slale, assuming, however, n 
direction mu eastward ; which altered direction of 
the clay-slate tnnsse, seems connected with the si- 
tuation of til masses, the strata of which have a 



course calculated to intercept, m a. mode similar to that already 
described, those of the new strata of clay-slate. 

All tlie strata mentioned dip to the west, the quartz, horn- 
blende, and limestone, at angles generally from 40° to 60° ; the 
clay-slate at about 70°. 

Thus there are certain genera! circumstances to l)e observed 
in this complicated distribution, materially affecting the general 
character of the rocks concerned in it. By the cur\cd dircc 
tion or the peculiar locality of the quartz, hornblende-slate, and- 
limestone, an interception of the rectilinear strata of the clay- 
slate seems, in the first place, to be effected But the assump- 
tion of a more easterly direction of the day-skte considered en 
masse, seems to depend not only upon the interception ()f those 
rectilinear strata which maintain a direction that is no longer to 
be continued, but also upon the presence of other masses of 
quartz, hornblende-slate, or limestone, calculated to afford an 
attachment to new strata of clay-slate, and by their curvature 
or peculiar locality to alter the direction, and with it the dispo- 
sition of the strata intermediate to them. In the applicaticm of 
appearances like these to our speculations regarding the conso- 
lidation of the crust of the globe, the influence of tlie hornblende- 
slate, quartz, or limestone, apparently exerted on the direction 
of tJie strata of clay-slate, strongly resembles lliat of nucl^ Id 
processes of crystallization. 

Sufficient has probably been said explanatory of the impoi^ 
lance which I attach to the ascertainment, in every junction of 
rocks of different kinds under circumstances similar to those 
described, which of the strafa are continuous, and which are in- 
terrupted ; or, in other words, which of the masses has, hke a 
nucleus in processes of crjstaUization, an arbitrary, or which 
Jiii& a dependent form. 

H Beturning to the clay-slate, it may be observed, that atChanner- 
^pck, an inclosed roundish mass of granite makes its appearance; 
■'%■ is probably about 120 yards in diameter. The strata are, at 
the contact, much disturbed, particularly in their inclination, 
■which, instead of being at an angle of 76°, is about 23° to 25°. 

I shall noWBtate the relabons cf the clay-slate to the coii^ 
derablc mas^ of granular quarU atuated to Uie east of Shet- 
land. 
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The clay-slate is father immctliateiy connected with the sand- 
stone, or is separateti from it by the interposed strata which 
have been described as for the most part lying beneath the con- 
glomerate rock. At Sandlodge there is interposed, for instance, 
quartz conl^ning innumerable small veinii of calcareous-spar, 
also some little ser^jentine, talc and chlorite-slate : At Uker- 
setter, much quartz and hmcstone ; to the north of Fladalxsler 
a striated mica-state ; ut Quarf, thin beds of niicu-slatc, aiid gneiss 
with granite; atRovie Heaii, stratified quartz and limestone. 

An alternation of the clay-slate with the granular quartz or 
landstone, and a graduation into it, is observed on the shore near 
GrimmJster, which appearance, in reference to a date of forma- 
tion, assigns that sandstone, which is not characterised by the 
admission of rounded jwbbles, to a place in our systems, where it 
can be associated with rocks usually supitosed to be of tjie 
oldest kind. 

' Near tlie junction of ilie clay-slate at Sandlodge, and in that 
sandstone wliich consists altogether of granular quartZj some 
copper mines were, a few years ago, wrought, llie profitii 
arising were too small to justify a continuance of the operations 
As the shafts are now so much filled with water, as to excludeany 
observation of the contents of tlie bed, the best informatiou is to 
be found in Dr Traill's account, as inserted in the Appendix to 
Mr NeiU's Tour '. Tlie direction of the bed is from north-east 
to south-west. The copper-ores Iciund were, 1. Friable and 
amorphous carbonate of copper, colour rich green. 2. Carbo- 
nate of an emerald green, crystallized in capillary fibres of a 
silky lustre, diverging in radii from a ceiitve. This was 
found imbedded in iron-ore, 3. Sulphuret of copper dissemi- 
nated tlirough felspar in some places, and in others in great 
masses of iron-ore. The iron-ore was, 1. Dark brown, fibrous 
and mamillnted hiematites. % Columnar bog-iron-orc. S. 
Micaceous iron-ore. 4, Brown min-ochre. 5. Dark brown sta- 
lactitic U'on-ore. 6. Earthy matter charged Willi iron, arising 
from the debris of othi 
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*T. XIII. — Onihe Physical Disl/ribution of iJieCotiwEUE, and 
^iheir affinity with tlie Epuedrace^; wUlt obscrvatiorut mt the 
I utilih/ of the Bark of the Larch in the process of tanmrtg 
I Leather: By John Yule, M.D. F, 11. S. Edin. and M. W. S. 
mumcated by the Author. 

'F the Tribes of plants forming so many kindred groups, scat- 
tered over the surface of the earth, die Conifers afford many 
remarkable instances. The whole of tliese agree in certmu leading 
characters, but frequently differ in other strongly marked tJiadea, 
which it is the object of die naturalist to trace and delineate, as 
not iinfrequently indicating the purposes to which they are 
capable of being applied in die various useful arts. That ana- 
Ic^y, in this respect, forms of itself an uncertain guide, is readi- 
ly admitted; yet the hints thus acquired frequently shorten our 
inquiries, by immediately directing us towards the more cer- 
tain tests of chemistry. 

Whilst some of these tribes are found approaching the line 
of perpetual snow, on tlie shoulders of mountains, within the j 
tic circle, others, more tolerant of the sun's rays, inhaHt.^ 
mounta'ms and more elevated plains of the tropics*. Oa.| 
the mountains of Mexico, Humboldt and Bonpland invariablv j 
found the true pines possessing the extr«iie limit of arborescenKV 
plants ; and Wahlenberg and Von Buch unite in describing trees 
of the same tribe occupying nearly ^^milar stations on Mont 
Blanc and Mont Perdu (Lat. 42° 46'), and on Solitelnia in 
l^pland (Lat. 68° north.) 

In these last instances, the mnes were found approaching J 
nearer the line of perpetual snow than the fibs or svat'CES, which I 
^appeared about 400 feet lower, at the medium temperature 
37i° Fahr. f , the Pines extending to within S800 feet of 
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* Riunboldt and Robert Brown, to wboaa accuTaCe and extEntlvc obeei'vittiiins 
we owe to much, note a remarkable fact with respect to the physical diairibution 
of these tribes, — that Ihosc of the soutbern differ from those of the northern he- 
niiapheto, on which none of the Podocarpi, Docr^ilii, and I 
Utberto been detected. 
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the line of snow, at the mean temperature 36 J° FaJir. Agiun, im- 
fler the parallel 19° 20', Humholdt ootes another member of the 
FINE family (P. avsfralis), as occupying a zone of the h«ght 
of 6000 feet, on Popoc in Mexico. 

Next to the Pines, the larches approacli nearest tlie lint 
of snow. This tribe was observed by Michaux, extending 
from the more elevated parts of the middle cotintries of North 
America, to the northward of St Lawrence and Hudson's Bay, 
within the Arctic Circle ; and other members of the tribe are no- 
ticed by Gtnelin, approaching the same parallel in Siberia, al^ 
though none of tliem, except tlie Cedar (L. cedrus), haro' 
hitherto been detected farther to the aoutliward than Motmt»< 
Taiinis and Libanus *. 

There are other tribes of this great series more distant!^ 
related to, but generally accompanying them, on the northcni i 
hemisphere. The Juniper and Yew, towards the Arctic Circle ; , 
and towards the south, the Thuiaccae, including the vertidllated 
Cupressi, and their ally, the Taxodium of Richard f. 

The differences in the geographical distribudon, then, n not, 
confined to the distantly related tribes, but extends to those nnsti 
nearly related, namely, distinct species of Pines, Firs, Spni£e*{ 
and Larches, found at different degrees of elevation, their distriha-' 
tion being influenced, no doubt, by the same general laws, of ibe 
particular nature of which we are as yet too little informed to 
pronoimce with cert«nty. The seeds of plants are dispersed, 
in a few instances, by man himself, granivorous birds aad' 
quadrupeds, — by the winds, and, in numerous instances, by the 
tides of the ocean. But even independent of climate, it seems ■ 
evident, that the peculiar structure and economy of the several 
spcdes must, in a great measure, finally regulate the permanence 
of their respective stations on the globe. It is in vdn that the 
current from the Gidf of Mexico, flowing along tlie coast c^ 
North America, and setting eastward, deposits the seeds rf 
various tropical plants on the Inhospitable shores of Shetland 

• Ib it not likely thai other memben of this uibe will be founa on the TUfall' 
Mountains ? 

* jT^nalix dt JVf«.w-ffl, vol. xvt 
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and Norway : All of which perish, or at most sene only to 
enrich the collections of the naturalist. 

1. The whole of these Coniterous trihes are social, natural- 
ly occupying immense continued tracts, almost to the exclu- 
fiion of all other trees of a distinct race, which they injure, 
and frequently choke ; an important lesson to planters, who 
are fond of mixing these lofty inhabitants of the forest with 
oaks, elms, and other strangers. Even in this country our 
native pine (Pinus sylvtatris), where not prevented by oppo- 
nng culture, ^reads its seeds on every ade, and would eventu- 
j.f^y re-eatablish tlie ancient forests. 

hS. The social disposition, indeed, extends to the more dis- 
Bhidy related tribe of Ephedrace.e, in which we must, from 
"tte most evident marks of affinity, include Equisetum, which 
Jusseu, in his admirable work, has at present ranked with the 
PiLicES. The still obscure history of the germinating process, 
and even our imperfect views of the parts of the fructificatbn in 
these plants, ou^t not to oj^se conclu^ons so strongly war- 
ranted by other characters. 

3. Even externally the stems in Thuia and Cupressus, when 
young, are distinctly marked with nodes at intervals, surround- 
ed with squamiform dentated leaves, analogous with the den- 
tated sheaths surrounding the joints of Equisetum, Cassuarina, 
and Ephedra. 

4. A perpendicular section of a bud in Thuia affords a dis- 
tinct view of the structure of the first shoots of the approaching 
season ; the whole resembling a series of cones included within 
each other, gradually decreasing in mzc towards the centre^ 
from which the first shoot is evolved. 

These buds are successively evolved during the progress of the 
season, whilst others are continually shooting from their centre,' 
and from the abundant sap, burst from the sides of the various 
nodes in verticils, particularly in moist soils. 

5. Each node in the true verticillated Cupressi, Sabinse, 
Thuite, Equisela, Ephedra-, and Cassuarinse, is accompanied 
with its respective ciliated or dentate sheath which in Equisetum 
forms a complete circle ; ia Ephedra there are two teeth only, 
in Thuia four, Thuia articulata, figured by Desfontaines *, 

• Flora Jllaatica, l. tS2. 
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wdl illustrates tlie link in tlio affinity of tins tribe, with tint 
of the Ephedracete. In all these instances, the dentate sheatiu 
wi^nate from the same plane, at the base of the respective nodes. 
In Equisetiim, these are most prominent on the fertile shoot^ 
which they protect and cherish in the commencement of the bo- 
son; but, in the subsequent barren shoots, being less wanted, they 
shrink and wither. Even in Tliuia and Cupressus, the vertJaL 
lated dentate nodes scarcely merit the name of leaves, the youn^ 
succulent shoots supplying their place, and even during winler 
influencing the motion of tlie sap, which in this tribe re^ts the 
utmost rigour of cold *. 

In botli these tribes the sap circulates chiefly in the vessels of 
the external cyhnder of the stem, which in Eqmsetum is hollow, 
the nwt only being solid. These vessels extending longitudinally 
throughout its whcJe length, are visible even to the naked eye, 
in a cross section of the stem f . 

On the use of ike Larch Bark in (anning- of Leather. 

There are four species of the genus Larix : (1.) L. pendtda t£ 
Salisbury, Melere dAvierigue, foKis brevioribus, strobUia parvit 
aubghboats, Mich, scarcely known to our planters, although &r 
more hardy than (2.J our well known common Larcb, L. 
pyramidalis ; (3.) L. microcarpa, totally unknown in Scotland, 
but figured by Lambert, (i.) L. cedrus, or the Cedar Larch, 
so well distinguished by its perennial leaves, forming in winter 
the chief ornament of our lawns. 

It is generally admitted, that the Siberian Larcb, described 
by Gmelin, is the same species with our Common Larch, the 
introduction and extensive cultivation of which we owe to the 
late Duke of Athol, who originally obtained several young 
plants from Switzerland, which were planted in the lawn of 
Dunkeld ; and here was manifested the first proof of the 
incalculable advantages of planting this species. Within a 
period of fifty-four years, some trees had attmned nearly the 
height of a hundred feet, and, at five feet from the siu^ace, ■ 



• Wahlenberg ct Humboldt de Diatribut. FlaiiL 
f Casta ot Ibe BtemB oT plaiils, evidtnllf of thii i 
iir coal fbnnstiona. 
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circiimferencc of eight ieet ; yet it haw been found that this an- 
gular rapidity of growth by no means diminishes the density 
and durability of the timlwr, which has bocn ah^ady found to 
be equally adapted to the purposes of naval and domestic archi~ 
tecture. Granting that, for shipbuilding, this larch were in- 
ferior to the oak, this aflbrds no solid objection to its use as a 
valuable addition to the resources of the State, as it attains per- 
fection in one half of tlie period required for the oak attaining 
its iiill value. There is, however, reason to conclude, that the 
larch has been of late prematurely cut down. 
_ . The bark of the oak had hitlierto been used almost exclusive- 
■bly in the process of tanning leatlier ; but its dwly increasing scarcity 
V <ilBul consequent high price, arising from tlie great demand during 
^L^e late war with the French, naturally led to the use of the 
^Bbarks of other trees, as substitutes for it. It was common to 
■ tinlx these lost with oak bark, but in this way the result could 
never be accurately ascertained, it was necessary, therefore, to 
insUtute comparative experiments of the larch bark with the oak 
bark separately ^ and these, to avoid the ambiguity of trials on 

fraoall scale, were conducted by an eminent tanner, Mr P. 
ftrtin of Haddington. 
(I.) Equal weights of skin were taken, as accurately as possible, 
from the same parts of tlie animal, and immersed, under the same 
temperature, tliat of the atmosphere in summer, in separate cold 
infuMons of the same weight of the hark of the oak and larcii, 
previously ground in the ordinary way, and treated in the some 
manner. Both sorts of leather were then dried : The same 
bulk of larch-tanned leather was found to be specifically heavier 
[1 that of the oak, but the prupuriional e!(cess was not ac- 
rately ascertained. 
' (2.) In colour, the specimens sent to me, differed remarkably; 
larch-tannod leather being of a light fawn, whilst that 
uned by the oak bark was of a deep brown colour. 
f (8.) The larch-tanned leather absorbed water more readily than 
of the oak, in these specimens. Circumstances of an 
[dental nature, however, sometimes regulate this property ; 
fuch as more or less compression, hy hammering, previous to 
■operations of the shoemaker; and it is well known that slow 
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drying tends much to regulate this property in leather of every 
kind. The best oak-tanned leather readily absorbs water when 
newly finished. 

(4.) But, after all, the durability of leather is the great test of 
the utility of each substance used in this process ; and, so far 
as respects this main object, the two sorts of leather, used as 
soles to each of a pair of shoes, were found to wear equally 
well. Were we to estimate a priori the relative value (rf 
the bark of Oak, Larch, and Leicester Willow, from the 
proportion of tannin afforded in the experiments of Sir li 
Davy, the willow bark would excel that of the two others ; but 
it seems probable that the inferiority of the Larch bark, in hii 
experiments, arose from the trees being cut down in autumn;— 
a period when the sap, and its constituents of tannin and ex- 
tractive, are greatly exhausted, from the previous formation of 
the yoimg wood, in which they are easily detected ; indeed, the 
proportion of extractive and tannin, in the succulent and 
newly condensed wood, is in some cases nearly treble the 
quantity existing in the old external layers of bark, espemlly 
in autumn ; and from this it is probable that the annual pnm- 
ings of trees, abounding with these constituents, might, with 
profit, be applied to the purposes of the tanner. 



Art. XIV. — Catalogue of the Right Ascension of Thirtt/six 
principal Fixed Stars^ deduced from Observations made in 
the Observatory at Konigsberg from 1814 to 1818. By 
William Bessel. 

JL HE following important Catalogue of Stars was communi- 
cated by its eminent author to Baron de Zach, who has inserted 
it in his Correspondence Asironomiguey from which it has been 
copied, and transmitted to us by one of the Baron'^s correspon- 
dents. M. Bessel has mentioned as a very remarkable circum- 
stance, that the difference between the catalogues of Piazzi and 
Bradley, which he had found to be = -f- ^.489, * disappears 

• See Bessers Fundament, Astron, p, 296, where he gives an account of this 
tUfference. 
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AiiT. XV. — Determination of the Longitudes and Laiitude9 
of ihiriy-four 'places in the Mediterranean, ^y Mr Chau- 
L£s RuMKER. Cooimunicated by the Author. 

JL HE longitudes of the places contained in the following 
Table, have been fixed by measuring, with the timekeeper, their 
meridional distance from La Valette on several short excur- 
sions which I made from that port, tlie longitude of which has 
been assumed at 14° 27' 38."6, as determined by observations 
given in a preceding paper. (See p. 280.) 

In those places where the latitude is not given, I had no 
opportunity of observing it with the sextant, the visible horizon 
being obstructed by land, and the sun's meridional altitude 
being too great for the artificial horizon. I then made use of the 
latitude taken from the chart in computing the hour-angle. 





Xatitude 


Longitude 


Names of Places. 


d.^ «• V4 1* 14 ^A w 

North. 


East of Green- 
wich. 


Port Chieri, Zante, 




20* 53' 15" E. 


Ithaca Island, 




20 32 00 


St Maura Island, 




20 32 00 


Vito Island, 


SO** 37' 25" 


19 53 40 


Corfu Town*, 


39 ^6 10 


19 49 27 


Brindisi Harbour, 


per lunar obs. 


1 7 59 00 


Syracuse Town, 


37 02 00 


15 12 15 


Ustica Island, 


38 43 01 


13 5 29 


Favignama Island, 


38 01 


12 12 24 


Maritimo Island, 


38 01 15 


12 01 30 


Girgenti Light-house, 


37 15 52 


13 29 32 


Longa Island, 


40 34 20 


14 24 05 


Capri Island, 


40 32 00 


14 14 15 


Punta Campanella, 


40 33 30 


14 18 35 


Cape Sorento, 


40 39 00 


14 20 05 


Castella Mare, 


40 41 10 


14 28 15 


Pompeia, 


40 45 00 


14 29 45 


Naples Light-house, 


40 50 12 


14 13 15 


Nisitra Island, 


40 47 50 


14 07 ^S 


Baja Town, 


40 48 15 


14 03 15 


Cape Misene, 


40 46 00 


14 04 00 


Procida Island, 


40 45 50 


13 59 30 


Ischia Island, 


40 43 30 


13 51 55 


Fumicino Tower, at the 






mouth of the Tiber, 


41 45 00 


12 10 15 


Porto Ferrajo Light-house, 




10 13 45 


Leghorn Light* house. 


43 32 34 


10 14 33 


Meloria Island, 


43 32 47 


10 09 11 


Genoa Light-house, 


44 24 08 


8 53 17 


Gorgona Island, 


43 26 


9 54 00 


Cagliari Town, 


39 12 


9 10 15 


Cabrera Island, 


39 07 


2 59 15 


Alboran Island, 


35 56 


3 03 00 W. 


I Europa Point, Gibraltar, 


86 05 15 


5 20 15 



I 



Abt. XVI. — Account of a new speciet (ff Chronometer adapted 
to the eife-pieces of Telescopes, for reckoning Jj-actionat 
porta (^ a second in Astronomical Observations. Invented 
l)y M. Brecuet, Member of the Institute, and of the Board 
of Longitude of France. 

JVl. BREGUET has been long known to the philosophers 
nf our own country as well as to foreigners, as one of the most 
distinguished artists which France has for a considerable time 
produced. His various inventions connected with Horology 
and Chronometry, indicate an ingenuity and a fertility of in- 
vention which are not often united in the same person, and 
such is tlie degree of excellence with which liis timekeepers are 
constructed, that we may justly rank him with the Harrisons, 
the Arnolds, and the Earnshaws of our own country. 

Tfee ingenious instrument of which we propose at present to 
give a brief description, has been recently laid before the Board 
of Longitude of France; and though the commissioners have not 
yet ^ven in their re]x>rt, we have no doubt that it will be gene- 
rally considered as promising to supply an important desidera- 
tum in practical astronomy. In ascertaining the disappearance 
of a star behind the wires of a transit instrument, we think there 
are few astronomers who would venture to say, that in ordinary 
circumstances they could obser\'e to the ^k part of a second 
ctf time ; but as this quantity corresponds to ikrcc seconds of 
■right ascension, it becomes a matter of very high importance, in 
•^he present perfect state of astronomical instruments, to distin- 
^lish more minute portions of time. 

The instrument by which M.M. Breguet propose to supply 
this defect, is shewn in Fig. 2. of Tlate VII., where AB is a 
section of the eye-piece of a telescope through the diaphragm 
or field-bar placed in the anterior (bcua of the eye-glass next the 
eye; the Ijlack ring which it incloses representing the diaphragm 
itself: The box CD contains a chronometer, wliich, by means 
■of the index G, points out every ten seconds upon the dial-plate 
EG, divided into ten minutes. Other two indices m, n, are made 
to revolve through the field of the telescope, and almost in the 
plane of the system of wires. The shortest of these n, marks 
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imHs or ^ngle seconds upon the segment of a circle op of Gff 
divided into 10 seconds. The larger index m carries at its ex- 
tremity an opaque circular disk, whose centre describes in a 
^ngle second a sc^rment of 60°, which we may also suppose to 
be divided into ten parts or tenths of seconds. The prolonga- 
tions of the divisions 1, 3, 5, 7, 9, determine the distances of 
the ivires in the field, so that tliey may give then- aid in esti- 
mating the divisions of die scale. The coincidence of the diak 
with one of the wires, or its situation in the middle of one of the 
intervals between die wires, will therefore indicate one, or two, 
or three-tenths. The three needles G, m, n, move in the same 
direction as the star in the astronomical telescope. There is a 
detent for stopping the wheelwork, and a lens near the eye for 
enabling it to read off the minutes and the tens of seconds upon 
the dia]-|;late EF. 

In using this instrument, the bbserver must notice upon 
the dial-plate EF, the minute and tens of seconds, a few 
seconds before the star has arrived at the wires ; Uien nuMng 
his eye to the field of die telescope, he will observe by means 
of the shortest needle n, the units of seconds which are to be 
added. Tlic eye of the observer must now be fixed solely on 
tlie star which is about to pass behind the first wire, and con- 
tinuing to reckon the seconds, by observing laterally and indi- 
recdy the passage of the disk m over the divisions from to 10. 
As the eye can never be removed for a moment from the star, 
the estimation of the eighteenths of seconds must always be per- 
formed by indirect vision. A little experience will ob\"ious]y 
be necessary, to enable the practical astronomer to perform this 
operation with facility and confidence ; and it is slated, that the 
instant of the ti'ansit of the star by the wii-c can thus be ob- 
served very distinctly to the tenths of seconds ; — with some prac- 
tice, to the twentiedi of a second, and even to some hundreddiS 
of a second by approximation •- 

• The particulari ftoin whicii we have drawn up this notice, are taken from 
Ibc Aiuifoki de Chimie tt dt Phi/a., tom, i. p. 431, &c. Tho intenor arrangenunt 
Ot the Chcanometer, by which an unifumi motion a given to the indices, hia not 
been described, but ii promised by the Editor of that Joumal, in a fnture Number. 





minule parti of a Second in Astronomical Obseivaiions. 

This ingenious invention may be applied to all kinds of tele- 
scopes, and will, we think, be found of great utility for va- 
rious sdenttfic purposes. 

There is one objection, however, of a practical nature, which 
we think it of consequence to mention, and which we fear is 
not susceptible of being removed. It has been shewn by Dr 
Brewster *, that when the eye is eagerly directed to the contem- 
plation of one object, the retina is thrown into such a state, that 
drrcumjacent objects, seen by indirect vision, occasionally vanish 
and reappear, so that if the degree of attention with which the 
astronomer is obliged to watch the motion of the star, shall be 
found capable of throwing portions of the retina into a state of 
pordal insensibility, he may lose sight of tlie disk at the very 
instant when it might be of the utmost importance to observe it. 
A singular instance of this illusion wiU be found in a subse- 
quent article, on the pho.phorescence of minerals. 



Abt. 'SWl.— Remarks on Captain Kaier's Paper, ayntainvng 
Experiments Jbr determining the Length of the Second's Pen- 
didum in tJte Latilttde of London. By Mr William Watts. 
Communicated by tlie Author. 

AjONG before the Bill for the Equalization of Weights and 
Measures was thrown out of the House of Lords in 1816, the 
attention of certain individuals who had promoted the scheme 
of equalization, had been directed to the determination of the 
length of the simple equivalent pendulum in vacuo, vibrating se- 
condsin the latitude of London. On the 30th September 1815, in 
a letter addressed to Davies Gilbert, Esq. M. P. I stated it as my 
opinion, that the length of the second's pendulum, in the lati- 
tude of London, had never been determined with tliat degi-ec 
of exactness which is so de^rable, and eve^i necessary, in llio 
investigation of many physical problems ; such, for example, as 
the figure of the earth. But it was the length of the second's 

' A notice of Ibese expcrinientE, which was read at the Rofal Sodetj of 
Edinburgh, on the ISth .lanuaiy 18IS, will appear in an early I^unibci: uf this 

JOUlHEtl. 
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pendulum adopted by the Comniiltee of tbe House of Com- 
mons, namely 39.13047 inches, which turned my attention to 
this imponant subject, as I found that this length differed very 
sensibly from that deduced from tlie formula of La Place, givea 
in his Mecaniqu£ Celeste, torn. ii. p. 151, and which he had de- 
duced from a set of the best experiments that he could procure. 
This formula gives 39.13881 inches for the lengtli of the pen- 
dulum in vacuo, vibrating setronds in the latitude of London ; 
and this length thus deduced, differs only two 10,000th parts of 
an inch from the recent determination of Captain Kater. 

Impressed with the importance of the subject, Mr Davies 
Gilbert, (then Mr Davies Giddy,) resolved to submit it to the 
House of Commons, having first consulted most of the matfae- 
matieians in London, and laid the matter before the Preadent 
and Coundl of tlie Royal Society. By that learned body he 
was authorised to state tbe subject to the Government; and, 
having obtained its sanction, he finally brought it before Par- 
liament, by moving, 

" That an humble address be presented to the Prince He- 
gent, praying that bis Royal Highness woiild be graciously 
pleased, to give direction for ascertaining the length of the pen- 
dulum vibrating seconds of time in the latitude of London, as 
compared with the standard measure now in the possession of 
this House ; and for determining the variation in the length of 
the said pendulum, at the principal stations of the trigonome- 
trical survey, extended through Great Briton ; and also for 
comparing the standard measure witli the ten millionth part of 
the quadrant of the meridian, now used as the baas of linear 
measure on the Continent of Europe." 

This address, which was moved on tlie IStli March 1816, 
was immediately answered by a reference to the Astrono- 
mer Royal, in the first instance, and by a request that 
the Royal Society woidd be assisting therein. A committee 
was accordingly appointed, and various plans immediately put 
into execution for determining the length of tlie second's pea- 
dulum in London, principally consisting of modifications in the 
manner of suspending and applying a cylindrical rod. No soon- 
er were these measures known in France, than tlie Institute no- 
tified a wish for sending two of its members to assist in extending 
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the observations with the pendulum, on the northern sta- 
tions of our trigonometrical survey. An answer was immcdiate- 
ty returned by our Govemnient, expressive of a wish to re- 
CMve them ; and, at the same time, it was proposed to request 
the French a platina metre, taken exactly from the pkti- 
OS standard preserved at Paris. 

It was in consequence of these measures, that the Report, 
which has been recently printed by the House of Commons, on the 
length' of the pendulum, was drawn up by Captain Rater ; so 
ftat Lord Stanhope's measure in the House of Lords did not 
Tender the above address nugatory, as has been asserted. 

Having been the means of directing Mr Gilbert's atten- 
"600 to the length of the pendulum, and feeling a deep inte- 
the subject, I have been induced to give Captain Ka^ 
fer's paper a careful esamination ; and in doing this, I have 
^hiliced several minute errors in hia calculations, which ought 
lot to be overlooked, since the question is about very minute 
[Uantities, such, for example, as the 10,000th part of an inch, 
«• the 391,386th part of the whole length of the pendulum. 
'And ranee its length may be thus asagned to such a degree of 
Mactness, it evidently follows, that the intensity of the force of 
Gravity may be determined with the same degree of precision ; 
nd thus one part in 391,386 will be rendered sensible. 

And as it seems probable, that the variation in the density of 
be strata immediately under the surface of the earth, may pro- 
^^luce a change in the intensity of the force of gravity much 
CDore conaderablc than one part in 391,386, it follows that this 
lariation will so sensibly affect the movement of the pendulum, 
hat it will not fail to give information of such irregularity in 
he density of the strata. 

' The force with which Schehallien disturbed the plumb line, 
IS found to be about the 34,376lh part of the force of gravity, 
about eleven parts in 391,386; and I think with the Edm- 
irgh Reviewers, that the presence of an extensive stratum of 
of hornblende-schist us, or of any great Ixidy of grsu 
ite, immediately under the surface at one place ; and of chalk, 
nmon sandstone, or limestone at another, — would produce a 
ference in the intensity of gravity, even greater than the force 
t now mentioned. 
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But I ought to state, that Captain Kater lias been very for- 
tunate in committing llic error whicli relates to tlie correction 
due to the amplitude of the arc of vibration, as it is nearly com- 
pensated by a contrary error which he has fallen into, by not 
employing the appropriate formula for the correction of the arcs 
of vibration ; and that while I take upon me to expose the er- 
rors of others, I ought in justice to acknowledge my own. I 
allude here to a correspondence which I have held with Mr 
Gilbert, relatively to the pendulum experiments of Captsdn Ka- 
ter; and in which I also employed a formula for the correction 
of the arcs of vibration, that does not give correct results. But 
in doing this I was misled by the authority of M. Biot, imagin- 
ing that his theorem was the right one, because he had, at least 
apparently, deduced from it, by way of corollary, the formula 
of the Chevalier Borda, which is known to be correct. But 
there are fallacies in some of the steps of Biot's investigation; 
and it will be found, by a comparison ftf the following demou- 
Ktration with that of M, Biot, given i» his Asirmumile Phyai^, 
tom iii. pp. 169,-172, 2d edition, that this apparent agreement 
is owing to a compensation of errors, and that his theorem will 
not give correct results. But by ti'eading warily in his steps, 
and carefully avoiding his mistakes, 1 have deduced a formula 
.similar to that delivered by Borda, without demonstration, in 
his fine memoir on the measure of the meridian, as the diife- 
rence lictween his theorem and mine will be found to be no- 
thing in its practical applications, 

I am not aware that a correct demonstration of this formula 
is to be found any where else. I lately, indeed, saw & the- 
orem with Captain Kater, without the demonstration, which 
he gave to a friend of mine, Mr George Harvey of Ply- 
mouth, when we waited on him in London, but I think there 
is some difference between them. As I state this, however, 
merely from memory, I cannot speak with any degree of cer- 
tmnty on this head. 

Before I proceed to give tlie demonstration of my formula, it 
may not be amiss to premise the following extracts from Captiun 
Kater's paper, (see the Report ordered to be printed by the House 
of Commons, p. 10.), as they wiJI serve, not only to introduce 
the subject in question, but also to throw additional light upon it. 
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K *' The vibrations of the pendulum having been made in difTe- 
^BDt ares, it became necessary to apply a correcuon, to determine 
what they would have been in an arc infinitely small. For this 
correction, I might have used a formula depending on the de- 
crease of the arcs in geometrical progression, whilst the times 
Llecreased in arithmetical ; but as there is an uncertainty in ob- 
Pfcrvine the arcs, amounting to one or two hundredths of a de- 
t^«e, this method, though preferable in theory, would have 
been an unnecessary refinement in practice." And again, " The 
error ariang from the greater length of the vibration in a circu- 
_ Jae arc, being nearly as the square of the m'c, if the mean of the 
i at tlie commencement and end of each interval be taken, 
I its square midtiphcd by 1.635, tlie difference between the 
lumber of vibrations made by the jiendulum in twenty-four 
a cycloid, and in a circular arc of one degree, die" re- 
piired correction will be obtained, to be added to the number 
f vibrations computed."" 
Now, with regard to the first of these extracts, I observe, 
lat the alleged uncertainty of one or two himdredths of a de- 
B in the determination of the arcs of vibration, forms do just 
bjectjon against the employment of the appropriate formula ; and 
lat, with Captain Kater"s means, namely, a telescope, micro- 
scope, barometer, thermometer, and micrometer, together with 
3 horizontal scale, divided into equal parts, and placed before 
the pendulum at a given distance from the point of suspen^on, 
the deflection of the pendulum on each side of the vertical line, 
might have been assigned to a great degree of exactness ; and 
hence the angle which it described might have been readi- 
ly deduced even to seconds of a degree, which would have been 
sufficiently exact for the purpose of determining the requisite 
^coTection, which ought to be applied to any finite arc, in order 
I reduce it to the case of an infinitely small arc of i-ibration. 
And, with respect to the second extract, I remark, that the 
mber 1.635, which is stated to be the difference between 
e number of vibrations made by the pendulum in twenty-four 
s in an arc of a cycloid, and in a circular arc of one degree, 
t hicorrecl. It should have been 1.645 nearly ; and this er- 
r runs through the whole set of experiments. 



S80 Mr Watte' Osmarka m Capiam K^krU 

These observaticHis being premised, I ehail now proceed ta 
demonstrate the formula which ought to be employed for deter* 
mining the correction due to the amphtude of the arc of vibra- 
tion. And for this purpose I shall employ the following me* 
chanical principle, which has been confirmed by experimaitB; 
that is to say, that when the pendulum performs its oscillations 
in air, the amplitude of the arcs of vibration decreases in geome- 
trical progression, while the times increase in arithmetical. 

If, therefore, we call I the length of the equivalent sim^de 
pendulum, t the time of one of its oscillations, w the ratio of tbe 
circumference to the diameter, and g the force of gravity repre- 
sented by double the space which a heavy body describes in the 
first second of its fall, then we shall have, by the theory of the 
pendulum, 

/^ f 1 . /I \' * / l-3\* / bW 1.3.6 /b\\ 



+ 



/ 1.3.5...(g m— 1)\^ /^A^"• . Rr 



When the arc of vibration is small, all the terms of the series 
after the second may be neglected, on account of their sma]I- 
ness, and then we shall have. 

Let the length of the equivalent simple pendulum be repre- 
sented by unity, then the time of a complete oscillation will be, 



'=V;x('4> 



g 

but 6 = - , very nearly, because 5 = -—_ + __, &c. a b^ 
ing the arc of which h is the versed sine to radius 1 ; therefore, 

The second term of this value of t is the cmrection due to 
the amplitude of the arc of vibration. This correction varies 
with the arc described, when the pendulum vibrates in air ; and 
it is in this respect that the resistance of the medium has a small 
influence upon the duration of the oscillations. 
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Let us su^qpose, therefore, that when the semi-arc of vibra- 
tion is equal to a, the pendulum is left to vibrate in air. Then, 
since the arc a will be continually diminishing, it will successively 

become a', a", a"', cT", o<">, or i, ^, ±-^, f- - 1 bemg 

the common ratio of this decreasing geometrical progression ; 
consequently r must, in this case, represent a number greater 
than unity. Thus each term of the series may be expressed in 
a function of the first term a, and the corresponding number of 
small vibrations, counting from the time when the semi-arc of 
vibration was = a, will be, 

^ 16 ' ^ 16 ' ^ T6"' +T6~' 

«» i+T6?'^+ii?^'^+r^'^+i^'^'- 

so that after the lapse of n finite oscillations, the corresponding 
number of infinitely small oscillations will be the sum of all the 
preceding terms. Call this number n, then we shall have, 

"-" + 16 +16 +16 +"T6^' 

a« a« a« a« 

or, «'=« + i^ + i6;:4 + i6;:5 + -16;:r«' 

And as the terms of these two values of w', omitting the first 
term n in each, form a geometrical progression, they may be 
summed ; so that if this sum be represented by S, we shall have, 

16' (ri. l).r«n (^)- 

We may eliminate r from this value of S, and only leave in 
it the arcs a and 6, the first and last terms of the series a, a\ a", 

«"^ a^**) = ft ; for if we compare the corresponding terms of 

the two identical equations No. 1, we shall find that after n finite 
oscillations have elapsed, there will exist this relation between 

them, («(«))« = :^, 



(a(»)) 



or r«« = -r— — 2 = 



..(1). 



r 
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and by substituting these values of r«« and r', in equation (2), 
it will become, 

>< a)"-o 

we shall have therefore 

„'=„+(i±»Lil=iL ;(s). 



16 



m--^) 



But as, in experiments relating to the pendulum, the arcs of 



a 



vibration a and &, differ very Kttle from each other, the ratio ^ 

will also differ but little .from unity ; and this drcumstance 01- 

2 a . 

ables us to extract the ~th root of the number -p ' by ajqproxi- 

mation. To effect this, we remark, that if any niunber what- 
ever be represented by a, we shall have, by the nature of loga- 
rithms, a=:(lO)^', the logarithmic base being equal to 10; 

^ -loga 

consequently, a*=(10) ^ ; and for the same reason we shall 
have, 



(I) "=(>»)' 



but, since the developement of a* i6=:l+Aj7H — =-^ + 

A' x^ 

^ - + &c. ; the modulus of the logarithmic tables being 

A = 2,302685, &c. ; so by analogy, the developement of 

(lO;"* il + Ulog(f)+?^log«(|)-&c.; 

but as the number -7 differs very little from unity, we may con- 
fine ourselves to the first power of its logarithm, and in thi^ 
case we shall have 



(|)==1 + ?A.,(|). . 
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and, therefore, by introducing this result into the value of n' in 
equation (3), it will become, 



Md' 



and the expression for Ihe correction due to the amplitude of 
the arc of vibrauon, w ill be 



dull obtain, 

n(a + t)iin(a — t) 



a(a + t)(» — t) 



^'-^Cs) 



■■(*)■ 



This formula is very similar to that given by Chevalier Bor- 
da without demonstration ; for, by only substituting in place of 
die arcs a, b, (a + b) and (a — 6,) the sines of tlicse arcs, we 



MS^) 



which is the formula given for 



ihe correction by Borda. 

But when the arcs a and 6 are given tn d^ees, the lengths 
of these arcs wiU be 0,01745329 a, and 0,017453296 i, respetv 
ifively, and, therefore, these values being substituted for a and 6, 
m equation No. 4, it will become, 

^^ .(g + ftHa-t) 
105048,57 Alog(j) 
.i(a + i)(a — i) 



24188C,C8 



'°e(l)' 



By applying our formula to all the linite arcs of vibralion, 
■ve shall reduce them to the case of infinitely small oscillations, 
ind by this means we shall be enabled to find the number of 
Infinitely small vibrations which the invariable pendulum would 
uve made in the same time. 

I^t us take for example the 3th experiment, that is, the ex- 
beriment marked E, the great weight being below, since it ap- 
pears to be'as free from irregularities in the periods of coinci- 
dences, and in the decrease of the arcs of vibration in geometri- 
cal progression, as any one of the whole Bet ; but even this is 
Dot exempt from them. 
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Here the two first arcs of vibration measured in d^ree% 
are I'^l, and 1°,09, so tliat we shall have, 
a + b= S,dO, its log 0,8617S784 

and a — & = 0,12, its 1(^ 1,079181 25 
n = 86056,47, its 1(^ 4,93478550 

4,37569459 



^41886,08 its log 5,38361095 
log I its log 2,65666225 



4,04027320 



Log S = 0,33542139, the logarithm of the 

correction due to the arc of vibration, and whose number is 
2,1648; consequently 

n'=n + 2,1648 = 86058j6348. 
Captain Kater makes it 86058,63, being a small fraction too 
little ; and as this is the case with the remaining arcs, it follows 
that' his determination of the length of the idmple pendulum 
in vactto, vibrating seconds at the level of the sea, and measur- 
ed at the temperature of 62° of Fahrenheit'^s thermometer, is 
also a small fraction of an inch too short. 

There is another minute error in the correction due to buoy- 
ancy of the atmosphere, amounting to about 0,00002 inch in 
excess: Captain Eater makes it 0,00544; but it is only 0,00542. 

I remark, in the last place, that notwithstanding all the 
precautions adopted by Captain Eater in the determination of 
the number of vibrations performed by the brass pendulum 
during a certain number of seconds, I cannot help thinking, 
that the different periods of coincidence have not been assigned 
with the requisite degree of precision, by establishing the limits 
between which they were found to be comprised, that is to say, 
by noting when the coincidence did not const; when it was exact ; 
and, lastly, when it had elapsed^ so as to be enabled to reckon 
with a greater degree of certainty with regard to the instant in 
which it should be fixed. 

Captain Eater asserts, that the disappearance of the disk can 
be noted only to a sirigle second, so that the brass pendulum 
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■■Bay arrive at the lowest point of the arc of vibration, either 
precisely at the second when the disappearance of the disk was 
observed, or at any part of a second eiiJier before or after this 
observation ; so that an error might possibly arise, amounting to 
9jl0ths of a second, by which the interval deduced from ob- 
■ervation would be either leas or greater tlian tlie truth, and 
thus an error of one second in the duration of the interval, would 
occasion a difference of 0,6S in the number of vibrations made 
by tlie pendulum in twenty-four hours. 

But, I beg leave to ask, why cannot the disappearance of the 
disk be noted to a quarter of a second, as readily as an entire 
aecond ? Is the thing impracticable ? By no means ; for I imar- 
^ne that it might be easily effected by means of a stop-watch, 
irilh a quarter second-hand, such, for example, as Litherland's 
patent watch, and regulated, like tlie clock, according to mean 
eolar time*. If this can be done, and I entertain no doubt of 
jtB practicability, then in this case the greatest error in the num- 
ber of vibrations performed in twenty-four hours may be redu- 
ced to a foiirth part of what it is in Captain Kater's experiments. 
It a|^ars, moreover, that the law of the diminution of the arc 

'^ vibration, does not proceed exactly in geometrical progrefr- 
^HOD, as we might naturally expect it would; and the discre- 
pancy is very apparent throughout the whole set of experi- 
its ; but more particularly when the great weight is upper- 

L^ost, in which case, the decrease of the arcs of vibration is 
.much more rapid and irregular than when it is below. 

What are the causes of these irregularities ? I imagine, in 
ihe first place, tliat a very considerable portion of these irregu- 
iarities is due to errors of observation, by not determining the 
amplitudes of the arcs of vibration with the requiate degree of 
itness ; and the apparent inconsistencies in the Jaw of de- 

Jtxeaan of the arcs of vibration, confirm me in this opinion. 

Secondly, A part of these irregularities might possibly be 
SGcasioned by the great incquahty of the weights applied to 
■the brass pendulum, and to the mode of their arrangement; 
because, when the great weight is above, the recipnxation of the 

I < ' M. Breguet's ingenious inveiilion, which u'e have already described in p, 323. 
yrill, wc have no doubt, be found i^plicable to this class of experiments. — Ed. 
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action of the weights is sudt, that the pendulum is much soon* 
er brought to u state of rest, and, consequently, the arcs of vi- 
bration will decrease mucli more rapidly, than when the pendu- 
lum is suspended in the reverse position, with the great wa^t 
below. Hence it is evident, that the degree of uncertainty m. 
determining the amplitudes of the arcs of vibration, will in- 
crease ill the same proportion; so tliat, however unobjection- 
able the principle of the pendulum may be, generally consider- 
ed, these circumstances ol' disparity, in the direct and inverse 
positions of the pendulum, should seem to form an objection to 
Captain Kater's mode of applying it. 

And, in the third and last place, I imagine that a partitai rf 
these irregularities might have arisen from some change that 
had taken place in the density and moisture of the atmosphere, 
during the experiments, by the introduction of a quantity of 
aqueous vapour into its di^erent strata; because this vapour is 
known to posses the same elasticity as dry air, while at the 
same tinte it has less density : for, according to the experiinents 
of Messrs Watt and Saussure, the weight of this vapour is to 
that of air as 10 to 14, when their elastic force and tempera- 
ture are #te same. And hence it follows, that the introduction 
of this vapour into the atmoi«phere renders it equally susceptible 
of sustaining the same column of quicksilver as before, with a 
less d«n^ty : so that tlie barometer will not always give informs 
don when the atmosphere has been suddenly charged with this 
vapour. 

Moreover, as the elasticity of air augments by heat, so that 
with less density, it is capable of sustaining an equal column of 
mercury, I should liiink that the discrepancies observable in the 
law of the decrease of the arcs of vibration, might partly arise 
from either of these causes, or perhaps from both. Should this 
be the case, we may naturally conclude, that when the ares of 
vibration do not decrease in geometrical progression, while the 
times increase in arithmetical, the great weight being below, one 
or the other of the causes just now assigned, operates in produ- 
cing the irregularities in (|uestioii: and that all those experi- 
ments in which the law of decrease of the arcs of \'ibration does 
not proceed as stated above, ought to be rejected as insuffiaent 
Sir the purpose. 



Paper on the Lengih of the Pendulum. 337 

The preceding observations suggest to us the advantage that 
.Would be likely to accrue, by having the pendulum con^^tructed 
Without wood, on account of its being mure susceptible of mois- 
Mre than the metals. 
' CusTOM-HousE, Penzance, \ 
24(A Ma?j 1819. i 



ftET. 'H.YIU.— Notice nf Scientific Travellers in UraxU,— 
Prince Moriti: of Nassau, George Margrave, Von Eschteege, 
and Prince Maximilian of Wied-Neuwied- 

4 

#f OHN Earl Moritz, afterwards Prince of Nassau, was sent- by 
ifce Dutch Goi-cmment, in the year 1636, to Bio Janeiro with 
t -military force, to protect the Batavion settlements in Brazil 
j^gidnst the Spaniards. He was accompanied by several leaned 
felen, of whom the most distingui^ed were the astronomer 
^reorge Margrave, a German, and William Piso, a Dutch 
^yacian. During a residence of eight years in Brazil, the 
'Prince was actively engaged in collecting objects of naturd 
Biatory from all parts of that vast country. Intelligent men 
Ifere sent out in every direction, in order to collect animals and 
jAantB, tdso to study tlie nature of the climate, and of the diff&. 

it productions of nature. This inquiative and active com- 
Iftander even employed part of his suite in examining the opporite 
floast of Africa. Margrave, who was oi-dered on this service, fell 
h. sacrifice to the climate of tliat country, at Paolo de Loanda, in 

5yearl644, at the early age of thirty-four. The Prinoe, on hig 

;um to Europe, brought with him the most extensive and va- 
Sbable collection of the natural history of tlie New World ever 
keen in Europe. It was so great, diat it not only completely 
mled the cabinet of the Pnnce, and the niusenms of two uni- 
^rersities, but afforded abundant and rich supphcs to various 
^vate collections. 
• Margrave, the most active of ail the Prince's attendants, left 

'hind him an exten^ve series of papers on astronomical sub- 
Jfects, wluch appear, however, to have been lost. His obser- 

itions on die natural history of Brazil, whith were numerous 
and important, hod a more fortunate fate. They were pra. 
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served, and the Prince delivered the whole to Piso, with an or- 
der to prepare them for publication. But Piso, occupied with 
other concerns, consigned these valuable documents to Dr J. de 
Laet, who had also accompanied the Prince to Brazil. Laet 
found great difficulty in decyphering the manuscript, so that 
frequently inaccurate explanations of passages were given. To 
increase the evil, the wooden cuts made from the drawings were, 
from the carelessness of the editor and the stupidity of the prin- 
ter, inserted in wning places ; so that the descriptions and fi- 
gures were oflen at variance. In this imperfect state the work 
appeared in the year 1648, in one volume folio, under the title 
Historia Naturalis Brasilia!. The first part contains four me- 
dical dissertations by Piso ; the second part contains Margrave's 
natural history of Brazil, which is in eight books : the three first 
treat of plants, four of animals, and the eighth of the country 
and its inhabitants. In the year 1650, Earl Morilz entered in- 
to the service of the great Elector of Brandenburg, by whom be 
was raised to the rank of Prince in the year 1654. The friend' 
ship of these illustrious men continued without interruption un- 
till the death of MoritK in 1679- Some time before his death, 
he presented to the Elector al! the drawings he had made and 
caused to be executed of the objects of natural history found in 
Brazil. The drawings were partly in oil, partly in water co- 
lours. Those in oil were the most numerous and valuable. 
The oil paintings were arranged in four folio volumes, and nam- 
ed according to Margrave, The first volume consisted of draw- 
ings of fishes, crabs, ntoUusca;, vermes. Sec. ; the second of Inrds ; 
the third of mammiferous animals and insects ; and the fourth of 
plants and fruits. These valuable volumes were lost to the sci- 
entific world for about a centiu'y and a half, and were only lately 
discovered in the Royal Library of Berlin by LiehteDsteiu, the 
professor of zoology. Had they been eai'lier found, Linnseus, Buf- 
fon, BrisHon, and others, would have been spared a world of learn- 
ed doubt and conjecture. The smaller drawings in water colours 
have also been discovered, and they contain many figures not in 
the larger coUecUon of oil paintings. That nothing might be 
wanting for the elucidation of the work of Margrave, even 
Prince Moritz'a copy of Margrave's work, with the Prince's 
own remarks, has been lately discovered in Germany. By 
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s of these materials, PruCessur Lichtenstein has been en- 
^ dlded to correct the apparent inconsistencies in Margrave's work, 
) and to prove the accuracy of his descriptions and observations. 

After the publication of the Natural History of Brazil, no- 
k ihing more was done for upwards of a century, because natura- 
8 were not permitted to travel into the interior of the coun- 
I try. Siebers, who was sent to Brazil by that patriotic and en- 
lightened Gel-man naturalist Count HolFmansegg, was the first who 
published any observations of importance. In later times, it is 
true, several naturalists of Vandelli's school have travelled in 
Brazil ; but, with the exception of a few memoirs in the Trajisac- 
I tions of the Lisbon Academy, and some ephemeral pamplilets of 
■ Feijo and Dr Couto, nothing is known to the pubUc of wliat 
ihey accomplished. The two Velozos occupied diemselves prin- 
cipally with the botany of Brazil, of which the Monk Velozo 
4ef^ behind a large Flora in manuscript. There also ap[)eared in 
•}804<, a small work on the present state of the mines of Brazil, by 
the Bishop of Elvas, Joae Joaquim da Cunha de Azeredo Coutin. 
'ho. These were the prindpal writings in regard to Brazil, pub- 
fished before the arrival of the Hoyal Family from Europe. This 
!-event, so fortunate for Brazil, proved also most interesting and im- 
' ftortant for natural history. A country rich in the most beautiful 
■od interesting productions of nature, was tlius rendered acccs^ble 
-to foreigners, the former ill-judged and absurd restraints liaving 
l^een removed. Several interprising travellers, particularly 
Germans, have of late years visited tliis quarter of the New 
World ; and it may be remarked as a singular circumstance in 
, Regard to Brazil, that Germans should have been its most dis- 
fanguished investigators and historians. The English work of 
3Hr Mawe of London, Eschwege remarks, is neither correct nor 
Dinentific ; and the highly amusing and interesting History of 
«ur distinguished countryman Southcy, contains principally such 
Information as is found in the writings of Fathers Anchietta, 
Vas-coiiselJos, Almeida, and in the works of the Jesuits Muriel, 
Montoja, and others. 

An active and intelligent German miner and mineralo^t. Von 
ISschwege, lias resided in Brazil since the year 1810, and tra- 
ersed in all directions the Capitaiiia of Minas Geraes. In se- 
. of his journeys he was accompanied by the zoolo^st 
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M. FreimB, at present in the service of tlie Prince Regent of 
Portugal. The joumaJs of his traveb are printing in a periodi- 
cal work entirely dedicated to Brazil, at present publishing in 
Germany. 

But the most remarkable modern traveller in Brazil, is the 
German Prince Maximii.iak of Wied-Neuwied. This en- 
terprising and distinguished person left Europe for Brazil in the 
month of June 1815. He went without parade or show, for the 
principal companions of his journey *ere two men of humble but 
res^pectable stations in life ; the one was the gardener Siraonis, a 
man of sound judgment, great knowledge, uncommon activity, 
and fearless of danger ; and the other an experienced and ex- 
pert hiintsman. To tliese, when he landed in Brazil, the Prince 
added the necessary guides, huntsmen, and attendants. Tlius 
accompanied, he traversed the woods, and marahes, and moun- 
tains of a tract of Brazil, extending from south latitude 13° to 
23°. For months at a time he was encamped in tlie midst of 
vast forests, swarming with musquitoes, and crawling with ser- 
pents ; and frequently his parly were weeks in cutting thor 
way through forests hitherto untrodden by man. The Prince 
himself was not an idle or inactive spectator; he directed all; 
he was perpetually occupied in determining the numerous ob- 
jects he collected, or that were brought to him ; he was ever om 
the watch to notice and recoi-d the appearance, habits, and maa- 
ners of the numerous remarkable animals that presented them- 
selves to his attention ; and he did not allow tlie various mag- 
nificent and beautiful forma of the vegetable world to escape hia 
penetrating glance. The appearance of the native tribes and 
tlieir state of society, particularly of the cannibal Botocudos, al- 
forded liim a most interesting field for observadon. Our ad- 
miration of tlie perseverance of this intrepid traveller is in- 
cn^ased, when it is known that the tremendous and almost in- 
cessant rains to which he was exposed, did not for a moment ex- 
dte any heaitation as to the prosecution of tlie journey; on the 
contrary, week after week, and month after mouth, suffering 
in a close, moist, and oppressive atmosphere, and tormented 
with vermin, he continued to traverse the marshes and deep 
!md wet forests of vast unknown tracts, At night, after the fa- 
tigues of the day, huts were to be erected, fires kindled, and be- 
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fore sleep could be indulged in, their collections must be dried, 
th^ sketches finished, and their packages completed. Many of 
the pariv, we are told, were never free from disease ; for months 
they were in a state of fever, and yet still continued, under the 

, animating and enthusiastic example of the Priuce, to travel on- 

tanntrds. 

Kt The result of this remarkable journey, has been the collection 
of a more curious and extensive series of observations, and of the 
natural producdous of Brazil, than has been made since the 
liays of Prince Morilz. We are infonnedj that Prince Maximilian 
has brought, amongst other collections, the following with him 
to \euwied: A series of human skulls of the diiferent tribes of 
savages, and also those of several quadrupeds, which have not 
hitherto been examined by naturahsts ; 76 different species of 
quadrupeds ; about 400 distinct species of birds, of wliich there 
are 2,500 specimens ; 79 different species of amphibious animals, 
particularly many beautiful snakes ; upwards of 5000 insects, 
of whicli many are entirely new ; a few shells and fishes ; 
5000 plants, and a vast collection of seeds ; and a portfolio of 
200 drawings, made by the Prince, of scenery, different tribes 
of savages, and other objects of natural history. 

We are happy to learn that the Prince of Neuwied has announ- 
ced his intention of publishing an account of his travels, and of 
Ihe various objects of natural history he bas met with, in four 

j T— 

^KStT. XIX. — Account ofOie Method of colouring Agates. By 
^V^JoHN MacCulloch, M. D. M. G. S. Lecturer on Chemistry 
^^ to the Board of Ordnance, &c. In a Letter to Dr Bkewstek. 

J.N compliance with your request, I here send you the circum- 
stances which I am able to recollect respecting the colouring of 

• We have just seen b work in two Yolumes cjUErto, published at Rio de 
Janoiro, in 1817. entiUed " CorDgraphica Bcaiilica," certainly the most impor- 
tant literary production whicli Brazil has hitberto aflbrded. II contoina a pretty 
accurate description of the geography of the eountiy, of ila various tribes of origi- 
nal inhabitants, and treats fully of its moral and (lolilical condition ; but the na- ' | 
total ioMorj ia conEidered in a superlicial and unscicnlilic manner. — Ed. ■ 
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agates by artificial means. It would be necessary to re-ezaanne 
a odUection of these substances, and to repeat some of the exp&i 
riments on them, to determine the ext^it to which this art maj 
be carried, and the exact nature of the varieties which are sus- 
ceptible of the changes in question. As the diaoovoy of the in- 
ternal structure of agates is your own, no (»ie is more compe- 
tent than yourself to tnake these further inquiries, fixnn which I 
am at this mcmient precluded. 

It has long been known, that zoned agates, formed of lamine 
alternately black and white, were brought from India; but it is 
only since the peace that the same substances have been import* 
ed from Germany in considerable quantity ; in ccmsequeoce of 
which their value has fallen to littie more than the price of cut- 
ting. These latter are coloured by an artificial process, whidb 
is a kind of secret in the trade, and it is not improbable that the 
specimens from India are produced in the same manner, as the 
natives of that country possess the art of staining the same mi- 
nerals white. As the lapidaries are not acquainted with the 
theory of their process, they are very subject to failures, which 
also arise at times fr(Hn the nature of the stones being unsus- 
ceptible of the colouring process. 

The oHnmon process consists in boiling the cut specimens in 
sulphuric acid ; in consequence of which, a particular lamina, 
or set of laminae, is rendered black, while others retain their na- 
tural colour^ or even become whiter than before, thus produ- 
cing that powerful contrast which is esteemed valuable in this 
stone. This process often fails, and will always fail, if tried <hi 
specimens which have not previously been cut on the lajndaries^ 
wheel. It is, in fact, produced by the action of the sulphuric 
acid on the oil which has been absorbed by the stone in cutting, 
and can therefore very obviously be insured, by previously 
boiling in oil the specimens which are to be subjected to the 
blackening process. That this is the fact is proved, if proof 
were necessary, by the disengagement of sulphurous acid gas, 
which takes place during the action of the acid. To insure suc- 
cess, therefore, it is evident that either the appHcation of the oil 
must be continued for a sufficient length of time, or that the 
stone be cut so thin as to admit of its being penetrated by it before 
the sulphuric acid is applied. You wUl easily see, that this ab-. 
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sorbenl property of agates explains tlie fact of their being occa- 
iiioiuilly blackened by sulphuric acid, so as to have led chemists 
to imagine that they naturally contained some carbonaceous 
matter ; and it was a knowledge of this circumstance which 
led me to subject to long boiling in a solution of potash, 
those specimens in which I suspected vegetable remains to be 
entangled, before applying to them tJie test of sulphuric acid. 

The fact itself is curious in another point of view, as it indi- 
cates tlie porosity of agates, and is nearly connected with your 
interesting discoveries respecting their internal structure. In 
examining the specimens which are to be subjected to this treat- 
ment, it is in the first place evident, that the future changes 
ore not indicated by the colours, as the red, or otherwise colour- 
ed laiflinte, sometimes become black, while in others the opaque 
white, or the transparent, are affected. In the few specimens 
which I possessed at the time I was engaged on this subject, I 
had no means of determining in what respect the change was 
connected with apparent differences in the internal structure, and 
I can only now suggest it to you as a subject for examination. 
In most zoned agates, some of the laminie will be found exempt 
frtmi any apparent internal structure, while in others the ap- 
pearance of undulating fibres is evident, the fibres themselves 
varj-ing materially in size. If any conjecture were to be form- 
ed a priori, it woidd be expected tliat tlie most distinctly fib. 
rous laminae were the most porous; but it is unnecessary to 
offer conjectures on what you may so ea^ly put to the test of 
experiment. 

Having mentioned the Indian practice of colouring agates 
white, it may be remarked, that this is also a secret ui the hands 
of lapidaries, although apparently not generally known to them, 
and but little practised. Scads of camelian are sometimes 
brought from India, ornamented with redculatlons of a white 
colour, jTenetratJng to a small depth within the stone, and 
equally hard. The black agates of this kind, which are some- 
times coloured with complicated or fine lines of white, are often 
very singular, and, without a knowledge of the mode in which 
they are produced, have a very puzzling appearance. 

They are thus coloured by applying carbonate of soda, and 
Dsing them to the heat of a furnace or a muffle. An opaque 
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white enamel is thus produced, which appears as refractory to 
steel as the original stone, and cannot easily be distinguished 
fi*om a natural lamina of white, when used, as it has scxnetima 
been, for producing flat specimens for cameos. By either of 
these modes, indeed, stones for ei^avers' work are easily form- 
ed, but in the method of blackeniog the susceptible lamina by 
sulphuric acid and oil, the effect is more brilliant, and the con- 
trast of the black and white more decided. 

Banff, July 1819. 



Art. XX. — Account of some important discoveries in Magne- 
tismy recently made by P. Baelow, Esq. one of the Pro- 
fessors of Mathematics in the Royal Military Academy, 
Woolwich *. 

JL HE Treatise on the Variation of the Compass, lately pub- 
lished by Mr Bain, and the magnetical observations made by 
Captain Boss and Captain Sabine, in the Arctic Regions, have 
turned the attention of men of science to the deviation produced 
by the action of the ship upon the needle of the compass. That 
eminent mathematician Dr Thomas Young, has constructed a for- 
mula and a table from the experiments made on board the Isa- 
bella, by which an approximate measure of the deviaticxi may be 
obtained. Lieutenant Robertson of the Isabella, has also deduced 
general rules for the same purpose, and Mr Barlow, in inves- 
tigating the subject experimentally, has been led to several in- 
teresting and important results, which could not have been an- 
ticipated from the known laws of the distributicxi of magnetinn. 
At the commencement of this inquiry, his intention was to 
avail himself of the favourable opportunity furnished by the 
immense masses of iron contained in the Royal Arsenal at 
Woolwich, to make some experiments, with a view of sub- 

* Through the kindness of one of our correspondents, who has seen Mr Bar- 
low*8 experiments, and from other sources of information, we are enabled to pre- 
sent our readers with this early notice of them. Mr Barlow*8 paper was read at 
the Royal Society on the 20th May 1818, and will probably appear in the next 
part of the Transactions of that distinguished body. — Ed. 
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mitliDg to calculation the local effect of a ship's guns on the 
compass. He began his observations, on the effect of balls 
of different dimensionB, and in the course of these, he 
was led to the following curious experimental fact, viz. that 
there is round every globe and mass of iron a great circle in- 
clining from north to south, and forming with the horizMi an 
angle of about 19 or 20 degrees, in the plane of which the 
iron has no effect in chan^g the direction of the needle, that is 
to say, while the centre of the needle is found in the plane of 
this tarcle, the compass will point nortli and south, the same as 
if no iron were present. 

The dip of the needle being about 70° 30', he apprehended 
that the inclination of this circle was equal to the complement 
of the dip ; and subsequent experiments on an excellent hori- 
zontal compass and dipping needle, furnished by Mr Berge, 
h ave confirmed the accuracy of these surmises. 
Ijk This fact being established, his next object was to ascertain 
^l^t law was observed in the attraction of iron when the com- 
^^tes was removed out of the above circle of no attraction ; and 
with this view, he contrived, by means of an apparatus con- 
structed tor the purpose, to carry the compass round the ball 
,(which was 13 inches in diameter, and solid, weighing 288 lb.) 
K various circles ; and by these means succeeded in deducing a 
v of action, which was singularly uniform, the computed and 
■ "nbEerved results scarcely ever deviating from each other, by a 
quantity greater than the daily variation, viz. from 10 to 20, or 
at most 30 minutes. 

The nature of the above laws will be best conceived by the 
lowing ardficial consideration. Call the circle of no attrac- 
1 above described, the magnetic equator of a spJtere circum- 
bing the ball, and its two poles, the poles of that sphere. Con- 
ceive now circles of latitude and longitude to be drawn, the first 
eridian of the latter passing through the east and west points of 
the horizon, and the magnetic equator. Then the law in question 
is this, That the tangent of the delation of the needle from 
the north or soutli. Is proportional to the rectangle of the ane of 
the double latitude and cosine of the longitude ; so that, know- 
ing the deviation in one instance only, it may be computed for 
■ny other whatever. 
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It is obvious, that although these laws have been pointed out 
with reference to the circles supposed to be drawn on tiie iron ball, 
or circumscribed sphere, they actually appertain to the needle iu 
self; for when the compass is situated in any particular latitude 
and longitude with respect to the circles of the ball, the centieof 
the latter is similarly situated witli reference to a sphere concdved 
to circumscribe the compass, having its centre coindding with the 
centre of the needle ; and hence the rules become itomediately np- 
plicaUe to the determination of the local e£Rsct of a ship^s guns, 
viz. find by experiment or odierwise, the centre of attractkm of 
all the ship'^s iron ; then in any part of the world where the 
dip is knoAvn, and at any direction of the ship^s hedd, find the 
latitude and lon^tude of the centre of attraction with reference 
to a 8{^ere circumscribing the compass, as supposed aboTe; 
and the effect of the attraction may then be computed by metns 
of the above rules, the deviation in any one instance having 
been previously determined. The only thing that can be con- 
sidered as doubtful in the above rule is this : Does th^ circle of 
no attraction every where incline to the horizon at an an^ 
equal to the complement of the dip ? Mr Barlow has litde 
doubt that it does, but, to be assured of the fact, he conceives 
that experiments must be repeated in different parts of the 
world. 

Having ascertained the law of deviation as it regarded posU 
tion, and which he found to hold in the most irr^ular masfles 
of iron, Mr Barlow next proceeded to asc^tain the law as it re- 
crards distance, and he found by the most unexceptionable re- 
sults, that, all things else being the same, the tangents of the 
angles of' deviation arc reciprocally pnrportional to the cubes of 
the distances. 

And again, that, cceteris parilms, the ta/ngents ofdevieOion are 
directly proportional to the cubes of tJie diameters of the iron 
baUs or shells^ by which the deviation is produced. 

By combining these laws with those given above, Mr Bar- 
low has found, that the whole may be expressed by the formula, 

tan A = ^''^^VT^"'^ ^vhere A is the angle of deviation, a 

the latitude, I the longitude, D the diameter of tlie ball or 
shell, d the distance of the centre of attraction from the pivot 
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of the compass, and A a TOnstant co-effieient to be determined 
by experiment. 

This formula obt^ns while the directive power of the needle 
is constant. When the dip, and consequently the directive 
power, changes, it becomes 

Tanar^^('sinaA.cosA— 44, I 

Aa' V / cos Jo' 

where d! is the dip, A Uie place where the co-efficient was deter- 
mined, and d Ihe dip at iiiv place of observation. 

The D in the above expression is to be understood to denote 
the external diameter nf the ball or shell, and is equally appli- 
cable to either, the attraction being wholly independent of tlie 
mass; ike power of attraction being the same in the thinnest shell 
and the most solid ball. Mr Barlow indeed has found, that a tin 
spherical ca^ ten inches in diameter, and whose weight docd 
not exceed twenty-three ounces, has an equal power of attrac- 

j don with a. solid iron ball of the same dimensions, wdghing 
188 lb. 

ITiis very curious and important fact, the discovery of which 
belongs exclusively to Mr Barlow, isaiiother striking instance of 
the analogy between the electric and magnetic forces ; and the 
following deductions from the preceding laws, bring the analogy 

Hfarane again, nearly as strong, to the case of universal attraction. 

^( Since the tangents of deviation are as the cubes of the dia- 

■hieters of the attracting bodies, while the force of attraction is 
as the surface or squares of the diameters ; it ibllows, that the 
squares of the tangents of deviation are directly prnporiional to 
the cubes qflliejbrces. 

The same infei-eiice may be drawn from the law of the dis- 
tances, if we assume the force to vary inversely as the squares 
of tlie distances. For the tangents being iniersely as the cubes 
of the distances, and tlie forces inversely as the squares of the 
same, we shall have, as above, the squares of the tangents di- 
reedy as the cubes of the forces. 

By a due estimation of all the above deductions, Mr Barlow 
has been able to project an experiment of the most simple kind, 
whereby the amount of tlie influence of the guns of a vessel 
on her compass may be determined at any time, independent 
ot' any calculation, and in any part of the world. Thie jJui 
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has been submitted to the Admiralty, and we hope that it nill 
be soon ordered to be put in practice, at least in some one in. 
stance, as a test of its accuracy. The whcde expenoe of the ap- 
paratus will not amount to twenty shillings. 



Art. XXI. — Account of the Revolving Steam Engine, in- 
vented by Mr Samuel Morey*. 

. 1 HE high degree of importance which is now attached in 
every part of Europe to the perfection of the new system of 
navigation by means of steam, gives a great value to any im- 
provement upon the steam-engine, by which it may be render- 
ed more applicable to this useful art. The extenave empby- 
ment of the steam-boat in navigating the rivers and lakes d[ the 
United States, has directed the ingenuity of American en- 
gineers, and the enterprize of American capitalists, to the im- 
provement of every part of the machinery by which the pro- 
gress of the vessel can be accelerated, and the security of the 
passengers insured ; and we do not think that we are dero- 
gating in tlie least from the well known mechanical genius of 
our own countrymen, when we say, that the steam-boat, though, 
decidedly a British invention, owes its general introduction, and 
many of its best improvements, to the Americans. 

In presenting our readers with a brief description of Mr 
Morey'*s revolving steam-engine, we do not mean to recommend 
it as holding out any very great prospects of advantage, be- 
cause it has not yet been compared with those of the common 
form ; but as it has been actually constructed, and as it not on- 
ly displays much ingenuity, but exhibits the engine in a new 
form, we are persuaded that our engineers will be gratified with an 
account of it, and may derive some hints, which may be useful 
in their attempts to give it a still higher degree of perfection. 

This engine, as applied in a double form to the steam-boat, 
is represented in Plate VII. Fig. 3., where A B C is a section 

* The foUowing paper is drawn up from a very ftiU account of this enfpnt 
given in Sniiman*s American Jvwrwd of Scienee, No« S. p. 157, hj Mr John L. 
SuUivan.*— Ed. 



of the stcam-buat, aaa the steam boilers, b b tlie tor veiisela, to 
be afterwards described, c the valve box, dd the two cyUnders 
seen in difFereot asj>ectK, e the piston rod, f iJie pitman, h the 
centre piece, ii the shaft, kk the vajve^ /Hhe steam pipes, 
m m the escape pii^es, w n the condensers, 1 1 the water wheel, v v 
the face of the valves (in the small separate figures), and x the 
tar fire. The frame which holds llie cylinders, d d, is, by its 
opposite sides, hung so as to revolve. The centre piece h, re- 
ihling a crank, is fixed to the end of the shaft or axis i, pro- 
jting over the cylinder, and from this centre piece the bar or 
^ communicates with the cross piece of the piston rod. 
iJTwo circular pieces or valves t, one of brass and tlie other of 
are placed on the same axis i, but on tlie outside of the 
', one of them being fixed to the axis, and the other ao- 
ipanying the frame and cylinder in their revolution. From 
last valve proceed the pipes II, which conduct the steam to 
each end of tlie cylinder. The valve has a smooth face, which 
is kept close by springs to the lace of tlic other valve, which is 
fixed to the shaft. Steam pipes ^ ^ convey the steam from the 
Ixnlers through the outer vahc into the moving valve, and from 
the opposite side of the outer valve proceeds tlie eduction pipes 
oo, which lead to the condensers np. 

These condensers are upri^t vessels (two of which belong to 
each cylinder), connected at top by a sliding valve-box, by 
.vhich the stcflm is made to enter them alternately. They have 
calves at the bottom, which are kept closed by weights. 
^ stream of water is injected into the condensers, which escapes 
the bottom valves pp, by which also the air is blown out at 
every stroke, in whicli manner the engine is at first cleared of 

In ordei* to give a reversed motion to the engine, two cocks 
and cross pipes are employed, for the purpose of changing the 
passage oi' the steam to the opposite sides of the valves. 

When the engine is thus constructed, the steam admitted be- 
low the piston by the lower pipe I forces up the piston rod e, 
and the cross piece at its upper extremity. This cross piece 
can-ying along with it the bar J", acts upon the crank k, which 
thus ^ves a rotatory motion to the shal't i i, and of course to tha 
Vol. t. no. 2. octobek 1810. a a 
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cylinders and frames. T\jh shaft, by means of a pnion, drivv 

the axis u of the water-wheel 1 1 

In order to save fuel, the engine has the 6ra« Fire* applied to 
it in the following manner : ^' The boilers/ being cylindrical, witb 
an inside flue for fuel, two or three are placed close together, and 
set in the following manner ; first cross bars of iron are laid od 
the timbers ; a platform of sheet iron is laid on these bars, ooaled 
over with clay, mortar, or cemented, to keep out the airl Up. 
on the sheet iron, and over the bars below, are placed cast iron 
blocks, in shape to fit the curve of the boiler, so as to raise it 

* The Gaa Fire or Water Burner is the name given to a new method of pro- 
ducing light and heat, invented by Mr Morey, by which he conceives that aU cBb 
bonaceous fluids may be conveniently burnt, and derive great force fhim their com- 
bination with the oxygen and hydrogen of water or steam, at the moment of igni- 
tion. In the first form of this experiment, a tight cylindrical vessel conbdi^ 
rosin was connected with a small boiler by a pipe, which entered near the bottom 
and extended nearly its length, having small apertures over which were two in- 
verted gutters, inclining or sloping upwards over eadi other ; the upper cme, 
which was longer than the other, being intended to detain the steam in the rosin 
in its way to the surface. When the rosin was heated, carburetted hydrogen gn 
issued from the outlet or pipe inserted near the top of the vessel, and, being ig;ni> 
ted, afforded a small blaze about as large as that of a candle ; but when the steam 
was allowed to flow, thia blase instantly shot out many hundred times its former 
bulk, to the distance of two or three feet. Tar succeeds better than rosin, and 
has therefore been used in the steam-boilers. See American Journal of Science^ 
vol. L p. 91, 165, 401. 

M. Gay Lussac, in a note in the Annalea de ChinUe et de PAynyue, torn. x. 
p. 124, has examined the theory of this process, and is of opinion that no advan- 
tage can be gained from it. He maintains, that the tar cannot decompose the 
water at the temperature employed ; and that even if it did, it would not give out 
more heat or light than by the ordinary process of combustion. This distinguish- 
ed chemist explains the production of the augmented flame in the following man- 
ner : '' At the temperature to which the tar is exposed when alone, the elastic 
fbrce of the inflammable vapour which it produces is not powerful enough to over- 
come the weight of the atmosphere, and to disengage itself copiously. Hence 
arises the smallness of the flame which it produces alone. But when the steam is 
brought against the burning tar, it draws along with it the inflammable vapour 
which could not disengage itself spontaneously, and therefore the flame is conside- 
rably augmented. Essence of turpentine, for example, which boils at 160** cent, 
will not disengage inflammable vapour at the temperature of 100^ cent, and there- 
fore will not inflame ; but if a current of steam, or even of azot alone, is directed 
against it, a very considerable flame wUl be obtained. It is from the same cause 
that water, heated to 100° of the centgrade scale, in a vessel almost entirely shut, 
will not give off any steam, but as soon as we Wow upon its surface, the steam 
is copiously produced. 
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three or four indies above the plattbrui. Tlie sheet iron is con- 
tinued up the outsides of the outer braler, so as to enclose 
them; and at one end, between the boilers, there are small 
grates lor coal or other fuel. 

The tar vessel or vessels are lodged in the space between and 
Upon the boilers, anil a small fire may be made under them if 
necessary. A pipe leads steam in at one end, two pipes at the 
other; one near the bottom, one near the top, lead out the 
tar and steam. These pipes unite below ; the steam and tar 
thus mingled, in suitable proportions, flow to the plain fire or 
the flues of the boilers, as well as to the coal fire below, where 
the gas and tar are ignited. The fireman judges of the propor- 
tion of each by the effect ; the object being to produce a nearly 
white flame, witliout appearance of tar. Thus flame is applied 
to the greatest possible surface, and the apparatus adds very 
little to the cost of the engine." 
C Mr Morcy has also made other two improvements upon the 
^Bnler. The first of these consists in lining or covering the flue 
Binthin with slieet iron or copper, pejjtjraied with stnall holes, 
BftdnDg down its sides nearly to the bottom. By this contri- 
^lance, the water is made to circulate rapidly between the flue 
and the hning up to the top of the flue, and thus protects it 
from being run dry or heated red hot when the water gets by 
accident too low. In consequence of tills circulation, the lining 
causes the .steam to form much faster. The otlier improve- 
ment con^sts in an interior boiler or vessel occupj'ing the back 
part of the flue, and communicating downwards with the water 
and upwards. 

Two engines of Mr Morey's construction have already been 

erected ; one of them at a glass manufactory in the naghbour- 

^hood of New York, and the other for a steam-boat intended 

irineipally for towing vessels up the river to Hartford. The 

5t of these engines has a cylinder only nine inches in diameter, 

and the piston a stroke of only one foot ; and, with steam at 

50 lb. in the square inch, its power will be equal to that of ten 

horses. The Hartford steam-boat is 77 feet long, 21 feet 

^tincle, and measures 1S6 tons. The engine with its boiler oc- 

^wmpies a space of 16 feet by 12, or one-eighth part only of tlie 

^Rjoat ; the cylinders being hung on the timbers of the deck over 
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the boilers. Each of the two cylinders has a diameter of 17 
inches, and a stroke of 18 inches, and revolves 50 times in a. 
minute. The area of the piston being about £S7 inches^ it will^ 
when worked with steam of 60 lb. have the power of 100 h<»rses. 
Mr Sullivan gives the following enumeration of the pro- 
perties of this new engine : " It works with or without a con- 
denser; — ^it has a rotatory movement; '—it requires no ponde- 
rous balance-wheel ;•— it is adapted to high steam; — ^it is at- 
tended by no inconvenience from the rapidity of its stroke or 
movement ; — it has no inert mass of machinery to move recipro- 
cally ; — ^it is more powerful, proportionally, from its using steam 
as strong as that in the boiler ; — it is of a simple and durable 
construction, and, by a combination of two similar machines at- 
tached to the same ccHnmon intermediate axis, operating so as 
to ^ve nearly an equal power at every moment of its operation, 
seems to combine every thing desirable in an engine for the 
purposes of navigation." 



Art. XXII. — Geognostical Descvvption cf the Neighbourhood 
ofEdmburgh, By Professor Jameson. 

Paet I. 

xl^DINBURGH is built on a central and high ridge, about 
a mile in length, which extends from north-east to south-west; 
and on two low and rising grounds, having nearly the same ge- 
neral direction and length. On the central and high ridge are 
situated the Castle, with the lofty and picturesque buildings of 
the Old City ; while the northern rising ground is nearly covered 
with the splendid streets and squares of the New Town, and 
the southern principidly with the ancient suburbs of the city, and 
numerous streets of modem date. The northern rising ground 
rises rapidly to its highest elevation in the centre of the New 
Town, and again declines first gently, and then rapidly, towards 
the south, into the valley of the North Loch. Towards the west it 
is continuous with the neighbouring flat country, and on the east 
it is bounded by the Calton Hill. The central ridge, for a con- 
siderable part of its length, is very steep, botli to the north and 
to the south, and is terminated on the west by the Castle-rock, 
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P%ut (lecjines gradually towards the east, and is lost in the flat at 
Holyrood Palace. The southern rising ground has a sttep ascent 
from the north, or from the line of the Cowgate, — attains its 
greatest height in the line of Heriofs Hospital, — and declines 
gently towards the £OUth when it reaches a lower level at the 
Powbum. To tlie west it is continuous with the adjacent flat 
country, and it declines gradually to the east, where it is bound- 
ed by St Leonard's Hill, Salisbury Crags, and Arthur Seat, The 
View of Edinburgh Jrom LacJwnd, in Plate VI. Fig. % gives a 
good general idea of the form and arrangement of the hills that 
El'bound the north and south rising grounds to the east; and the flat 
Blietween the Calton Hill and Salisbury Crags is the plain which 
F 'hounds the central ridge on the east. The sections in Plate 
VIII. Fig. 3. drawn for me by Mr Adie, represent the general 
form, and also the elevations, of tlie central ridge and riiung 
grounds on which the city is built. 

Having now described the form of the ground on which the 
Oty is built, we shall next give an account of its mineralo^cal 
_ structure, begiiming with the north rising ground, or that on 
bwfaich the New Town is situated. 

r 1 



wSGeogWiS^(d Description of the Rising Ground c 
New Tos.li is situated. 



This hill is composed of roclis that belong to the coal forraa- 
lion, and of various alluvial substances. 

These rocks are disposed in strata and beds in whidi the ge- 
neral dip U to the north, the direction east and west, and the 
angle of the dip from SO" to 30°, But, as we approach the west- 
ern extremity of the ground, the dip is to the W. of N., and on 
eastern extremity to tlie E. of N. There are, however, 
ty exceptions to this general arrangement ; for, in some places, 

dig^g foundations for houses, the strata in spaces of a few 
lundred feet were obser\-ed dippng in all directions from a 

:nlre, thus affording examples of sad dle-sli aped strati ficaliot), 

^her-variebes of stratification will be mentioned when describ- 
ing the rocks in which they most frequently occur. The strata 
vary in thickness from a few inches to several yards ; and in the 
same stratum there are oflen great differences in the structure 
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and compactness of the rock. Veins of different descriptions 
traverse these strata, and occasionally exhibit interesting geo- 
gnostical phenomena. 

The alluvial beds exhibit great variety in poidtion and struc- 
ture, but these will form the subject of a separate communi- 
cation. 

The rocks of which the rising ground is composed, are the fol- 
lowing : Sandstone^ bitumirwus shale, slMe-clayj clay-ironstone, 
coal, limestone, and greenstone. Of these the sandstone is the most 
abundant, and the coal and limestone the least frequent. The 
sandstone, bituminous shale, slate-clay, clay-ironstone, coal, and 
limestone, frequently pass into each other, thus proving that 
they are productions of the same era, and have been formed in 
the same manner. The greenstone occasionally exhilnts inter- 
mixtures with the other rocks, but these are not so distinctly 
marked as in the sandstone or shale. 

1. Sandstone,'^This rock is almost entirely composed of gra- 
nular concretions of grey and white coloured transparent or trans- 
lucent quartz, which are intermixed with scales of white-coloured 
mica, and grains of earthy-looking felspar. Sometimes there is a 
very inconaderable clayey or calcareous basis or ground in which 
these grains are imbedded, but more frequently no basis is observ- 
able. These latter varieties, in hand specimens, are often so cry&. 
talline, that they cannot be distinguished from the quartz-rock 
of older formations. Indeed, the resemblance of sandstone to 
quartz-rock is so great, that it would be an improvement in geo- 
gnostical nomenclature to substitute the name Quartz-rock for 
Sandstone. 

It is distinctly stratified ; the seams of the strata sometimes 
extend through considerable masses of the rock; in other instan- 
ces they are of comparatively small extent, and not unfrequentiy 
one set of seams is included in others. In short, we observe in 
sandstone the same series of phenomena as occur in all rocks, 
from the most highly crystallised granite to the most perfect 
sandstone or clay-slate, thus rendering it probable that every 
rock is more or less distinctly stratified. Sometimes thick and 
short beds of sandstone are surrounded by thin horizontal strata 
of the same rock, or as in Fig. 2. Plate VIII. horizontal strata fl, 
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which are continued to d, meet the thick bed b on 
but on the other it is met with by nearly perpendicular 

Veins of sandstone sometimes shoot from the upper and un- 
der sides of strata into the adjacent rocks. These veins in 
general are very small, not miicli exceeding half an inch in 
thickness. Ttiiii is a phenomenon of the same nature with that 
observed at the junction of granite with gneiss, mica-slate, &c. 
V«Ds of sandstone, from a foot to two feet wide, traverse the 
itfrata of sandstone. In Fig. 1. Plate VIII. are representa- 
tions of veins of sandstone traversing sandstone, a a is slate- 
'day ; b b, strata of sandstone ; c c, veins of sandstone travers- 
ing sandstone ; and e, a horizontal mass of sandstone surround- 
ed by inclined strata of sandstone. 

The portion of the strata and veins of sandstone in Fig. 1. 
Plate VIII., can only be explained on the supposition of this 
rock b^ng a chemical deposite, and that, therefore, the whole 

these appeai-ances are the result of one process of crystalliza^ 
Coaly matter is sometimes intermixed with the sand- 
it also occasionally contains imbedded, disseminated, and 
venigenous clay iron-ore, iron pyrites, and calcareous spar, and 
acmietimes those imbedded tree-like bodies, which many minera- 
l(^;ists con^der as petrified or fossilised vegetables. 

3. Bituminous Shale, Slate-Clay, and Druiiiing-Slate. — Of 
tbeee three kinds of slate, the most frequent arc tlie tw. 
first mentioned. The drawing-slate is not pure, and occurs 
prindpally in the greenstone quarry at Bell's Mills 

8. Clay Jroit-Ort. — This valuable ore of iron occurs in tha 
beds, in bituminous shale and slate-day, on both sides of the 
Water of Leith, from Bell's Mills to Stockbridgc, and has also 
been noticed in nearly all the quarries which have been opened on 
both the acclivities and the summit of the rising ground from Bell's 
Mills to the base of the Calton Hill. Tlie beds are either con- 
tinuous, or are naturally divided into globular or quadrangular 
distinct concretions \ and balls or concretions of the same iron- 
ore occur disseminated not only in the bituminous sliale and 
slate-clay, but occasionally also in sandstone. This iron-ore 
does not appear isolated in the slate, as some have maintained ; 
on the contrary, there are distinct transitions from the pure 
slate-clay through all the intermediate shades to the perfect clay 
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iron-ore ; an arrangement which proves that these minerals are 
of simultaneous formation *. 

4. Coal, — The coal which is black coal, occJurs ip beds 
seldom more than a few inches in thickness, and is generally 
contidned in the bituminous shale or slat€M;lay, rai'dy in the 
sandstone. By the gradually increasing mixture of clayey mat^ 
ter, it passes into bituminous shale. The accompanying bitu- 
minous shale and slate-clay contain impres^ons of ferns, a fact 
which has been adduced in support of the opinion which main- 
tains the vegetable origin of black coal. We are inclined to 
call in question the supposed vegetable origin of this kind of 
coal, and are rather disposed to consider it as an original che- 
mical formation, and that the occurrence of vegetable impre^ 
sions in the adjacent rocks no more prove its vegetable origin, 
than the existence of fi^ssil quadrupeds in the gypsum of Paris 
prove that rock to have been formed from the debris of ani- 
mals of the class mammalia *f-. 

5. Limestone,^ — This rock, which is of a grey colour, with 
a splintery or uneven and dull fracture surface, occurs in thin 
beds, along with sandstone, bituminous shale and slate-clay. 

6. Greenstone, (Whinstone,) — This rock has been quarried 
at BelPs Mills, St Bernard's Well, in Broughton, at the Cus- 
tom-House, in Albany Street ; and in Leith-Walk opposite An- 
tigua Street. At BelPs Mills the greenstone is in the form of 
a bed from 10 to 20 feet thick, wJiich runs fr cm north-east to 
south-west, and dips to the west under an angle of 25°. It 
rests on bituminous shale and sandstone, and is covered by bitu- 
minous shale. It contains a large imbedded mass of coarse 
drawing-slate, which includes a singular cotemporaneous mass 
of greenstone. From the manner in which the rocks were cut 
at one time by the operations of the miners, I was at first led to 
believe, that there were two distinct beds of greenstone, sepa- 
rated from each other by the drawing-slate ; but a careful study 
of the positions and connections of the different masses, after- 
wards convinced tne that the two apparent beds were portions of 

* Dr Hutton maintains, that this ironstone has not been formed in the same 
manner as the surrounding slate and sandstone. 
•(• Vide Wernerian MemmrSf, vol. ii. p. 1. 
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the same thick l>ed, only separated by the cotempofaneous in- 
cluded bed of drawing-slate. 

The greenstone near to St Bernard's Well, on the Water of 
I.eith, is disposed in veins that traverse the strata of the coal- 
field. There are two veins, an upper and lower, from three to 
fcur feet wide ; the lower vein, or that immediately beside the 
Well, is beautifully amygdaloidal, owing to imbedded portions 
t^ calcareous-spar. 

The greenstone at the Custom House is part of a great vein 
which has been traced in a nearly easterly direction, crossing the 
COal-Seld from the neighbourhood of the Custom House, until 
'it disappears under the soil near the sea shore. It varies in 
'breadth from 60 or 70 feet to 40 feet, is nearly perpendicular, and 
■its known lengtb about two miles. The greenstone quarries 
^ its line of direction are Broughton, Leith Walk, nearly oppo- 
'Bte Gayfield Place, new road across the north foot of the Calton 
*BilI, old quarry also in the north foot of the Calton Hill, in 
^Sfarshairs Entry, and east side of the Restalrig road, 
' In the greenstone at the Custom House, branches or veins of 
greenstone were observed shooting from the sides of the great vein 
■into the bounding sandstone and slate-clay, and these either inter- 
>^ted the strata or were parallel with them ; in the latter case 
bsviug the appearance of beds. Portions of the sandstone and 
^'^late-clay were imbedded in the greenstone, and frequently at the 
y^jie of junction of the rocks, tliere were mutual intermixtures, 
"The greenstone contained disseminated iron-pyrites and calc^ 
is-spar, and also the same minerals in the form of veins. In 
.^Ome parts of the (-ein the mass was entirely composed of grcy- 
^loured compact felspar, and these masses irregularly distri- 
'Tjuted in the greenstone, gave it a conglomerated character. 
'Although some of the quarries in other parts of the vein are be- 
Jyond the limit of the present rising ground, it may not be unin- 
Tt««sting to give a short account of them. 

The greenstone quarries at Broughton and Leith Walk are 
Bow covered up. 

The greenstone in the quarry in Marshall's Entry, now filled 
...th water, exhibited the same phenomena as m that at the Cus- 
Btom House. The greenstone in some parts is compact and dark- 
p^Urcd, fomiing the basaltic greenstone of niincralogisis; in 
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others, was traversed by cotemporaneous veins of flesh-red com- 
pact felspar, or it contmned the same mineral in imbedded 
masses, varying from an inch to upwards of a foot in diameter. 
These veins and imbedded masses were sometimes unmixed with 
the greenstone at the line of junction ; in other instances there 
were intermixtures and transitions of the one into the other, 
and not unoflen branches or veins appeared shooting from the 
imbedded masses and veins into the surrounding greenstone, 
and from the greenstone into the imbedded masses. These 
facts prove the cotemporaneous formation of the felspar and 
greenstone, because any two rocks which are intermixed at their 
line of junction, and mutually penetrate each other in the form 
of veins, must have crystallised at the same time. 

The greenstone in the quarry just opened on the north foot 
of the hill, has the same general characters with that in Marshall's 
Entry, and at the Custom House. In some places it is traversed 
by veins of greenstone, varying from a few inches to three feet in 
breadth. Some of these extend only a few feet, and their 
depth is not greater than their length ; others extend for se- 
veral fathoms, when they at length terminate, and these 
wedge out or terminate below, a few feet from the surface. 
Iron-pyrites is abundantly distributed through the green- 
stone, and sometimes also calcareous-spar. These two minerals 
also occur in the sandstone strata, which are traversed by the 
vein or dike of greenstone. The fact of the greenstone and 
sandstone, containing the same imbedded minerals, would seem 
to indmate that they are of simultaneous formation. 

The greenstone of the great vein, as it appears in the quar- 
ry (now filled up) beyond the Restalrig road, offered several 
fine examples of lateral veins shooting into the adjacent sand- 
stone, and some of these were parallel with the strata, forming 
beds three feet thick. The sandstone, where in contact with 
the greenstone, was highly crystallised, and in hand specimens 
nearly resembled the quartz-rock of primitive districts. 

The greenstone of Albany Street is in the form of a vein, from 
two to three or four feet thick, and which cuts across strata of the 
coal-field. For several yards it is bounded by bituminous shale, 
which has the usual characters of that mineral, both where it 
is in contact with the greenstone and at a distance from it. 
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^Metalliferous Minerals, 

Metalliferous minerals, with the exception of the clay-ironstone 
already described, occurs rarely, and but in small quantity, in 
this rising ground. The most frequent of the ores, are galena or 
lead-glance, iron-pyrites, and blende. These occur either disse- 
minated or in small veins, along with calcareous-spar and heavy 
spar in sandstone. Red cobalt ore, in very small quantity, was 
found twenty or thirty years ago in a quarry in the grounds 
now occupied by the east end of Albany Street. 

General Result 

From the preceding short description it appears, 1st, That the 
rising ground on which the New Town is built is almost entirely 
composed of granular quartz, in the form of sandstone, and that 
this quartz or sandstone is not an ag^egation of broken pieces of 
quartz or of sand, but is a rock which has been formed by a 
process of crystallization. 2d, That there are various rocks 
subordinate to the sandstone, all of which appear to have been 
formed by a process of crystallization. 3d, That with the excep- 
tion of common clay iron-ore, this ridge contains but very in- 
considerable portions of metalliferous minerals. 4th, That all 
the rocks belong to the coal formation. 

Geognostical Description of the Calton Hill. 

1. 

As the Calton Hill forms the eastern extremity of the rising 
ground on which the New Town is built, it will be proper here 
to give a short description of its general form, mineralogical 
structure and composition. 

The Calton Hill rises to the height of 354 feet above the 
level of the sea. It is mural, rugged and craggy on the south 
and the west ; very steep, but less rugged and with fewer cliffs 
on the north west and north ; while on the north €ast and east 
there are neither cliffs nor precipices, but a gradual slope. 

This beautiful hill may be viewed as a vast mass of rock of the 
nature of felspar, which probably rests upon sandstone of the coal 
ibrmation^ and is partly covered with strata of the same description. 
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It is oflen disposed in globular distinct concretions, but less fie- 
quently in those of a tabular or colununar form ; it is seldom 
stratified, and where stratification occurs, the strata frequently 
dip to the east under an an^le of 15® to SO®. 

The felspar, sometimes assumes the form of clinkstone or of 
ctaystonCj and occasionally it is simply fine granular, or is more or 
less iron-shot. In these different conditions, it is either ^mple, or 
includes different minerals, and in various forms. The clink- 
stone, claystone, fine granular felspar, sometimei^ contain grains 
and crystals of felspar, thus forming clinksUyiie-porphyry^ day 
sUme-porphyryy nuA JHspar-jKyrphyry ; the iron-shot varieties 
are either porphjrritlc, forming trap-forphyry of some minera- 
lo^sts, or they contain amygdaloidal portions of calcareous-spar, 
green earth, 8ec. when they are named amygdaloid*. 

The felspar frequently assumes a conglomerated character, 
forming a kind of trap4tiff. This trap-tuff has sometimes a 
basis of felspar, in which are set variously shaped masses, from 
the size of a pea to several inches in diameter of compact felspar, 
claystone, porphyry, &c. or these masses are joined together 
without any basis or ground. It is either compact, or is dis- 
tinctly slaty. But the felspar forms, besides porphyry, amygda- 
loid, and trap-tuff, frequently greenstone^ when combined with 
hornblende. The greenstone is generally porphyritic, or in 
the state of green porphyry. In different parts of the hill, 
there are layers of a slate-clayy which may also be considered as 
felspar in an earthy soiled condition. 

These various modifications and combinations of felspar, with 
other minerals known under the names of porphjrry, amygda- 
loid, trap-tuff, and greenstone, are not arranged every where, 
or even generally, in separate and distinct strata ; on the con- 
trary, they are included in each other, in masses of various 
forms and magnitudes, and the one frequently passes by insen- 
sible gradations into the other. Sometimes balls, or angular por- 
tions of porphyry and amygdaloid, are imbedded in a loosely 
aggregated porphyry or trap-tuff, forming a rock having a 
strikingly conglomerated character, and illustrating, in an inte- 

* In the amygdaloidal masses of calpareous-spar, angular or roundish portions 
of glancC'Coal are sometimes met with. 
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teresting manner, the chemical formalion of conglomerated 
cocks. 

In various parts of tlie liill, which have been quarried at dif- 
ferent UmcB, masses of grey sandstone occur imbedded in the 
lock. These vary in magnitude from a few inches lo eeverot 
yards in length, breadth, and diickness. They differ also io 
form, being either sharp angular, blunt angular, tabular, or 
disposed in beautiful arches. When digging the foundation of 
the Waterloo Hotel, a fine section was cut in the greenstone-rock, 
in which were seen highly inclined beds of slate-clay, supporting 
several arched strata of sandstone, and inchned straight strata of 
date and greenstone, and llie whole included in the mass of 
greenstone. 

The iml)edded sandstone is sometimes intermixed with the 
greenstone or porphyry at their hne of junctimf, or the whole 
mass of the sandstone is coloured green, owing to die diSu^on 
of the matter of the greenstone. In many of the quarries formerly 
open, and in otliers still exposed on the hill, some varieties of 
greenstone arc quartzose, owing to disseminated cjuartzy par> 
icles; and, on the other hand, some sandstones are so highly 
mpregnated with greenstone, as to appear intermediate between 
mdstone and greenstone. These appearances are in favour of 
! doctrine of the ^multaneous formadon of the greenstone 
i sandstone rocks' 
Some observers may be of opinion, that these masses of sand- 
stone have been broken from previously existing strata, and af- 
terwards included in the greenstone and other felspar rocks of 
which the hill is composed. The general diffusion of the matter 
of the greenstone through the sandstone, of the quartzose mat- 
ter through the greenstone, and the natural arches of sandstone 
■ .A8ao(nated with slate-clay, and inclosed in the greenstone, appear 
Kto us to favour the opinion of the simultaneous crystallization of 
mlbe two rocks. 



ins of various descriptions intersect the rock in many direc- 

These are of greenstone, calcareous- fipar, Hmestore, agatCf 

tdjasper, and iron-pyrites. The greenstone veins vary from a 

r inches to three or four feet in width, and sometimes teniti' 
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note above and below in the mass of the greenstoDe-rock in 
which they are inclosed- The sides and walls of tlio veins have 
tlie same characters as the surfaces of tabular distinct concre- 
tions, and a3 tiiese concretions are of cotemporaneous formation 
with the greenstone in wjiieh they are contained, the veins may 
be considered aa having tieen formed in the same maimer, and 
at the same time, with the rock in' which they are contidned. 
The ct^areousspar veins vary in breadth from half an inch to 
five or six indies. They frequently contain, beades tlie spar, 
also celeatine, ealcedony and agaU, and these are either arranged 
in layers with tlie spar, or are irregularly intermixed with it. 
In several ports of the hill, these calcareous-spar veins contain 
disseminated angular or roundish portions o£ giance-cocU*. 

In the Miller's Know thefe arc very beautiful and interesUng 
displays of the various cros^ngs, shiftings, and changes in the 
direction and magnitude of the veins. Indeed there is no cliff 
near Edinburgh which shews so distincdy the different phencme- 
na of veins as that just mentionetl. The veins of limestone, 
agale, jasper and iron-pyrites, present no arrangements whicli do 
not also occur in the calcareous-spar veins. 

4. 
On the east and north-east slopes of the hill, there are nume- 
rous strata resting on the porphyry and other rocts already de- 
scribed. These strata dip to the E. or N. E. under angles va- 
rying from 15° lo 25". The strata are sandstone, slate^lay, bi- 
tuminous shale, wacke, and clay-ironstone. Of these the most 
abundant is the sandstone ; the wacke, shale, slate and iron- 
stone being less frequent. The sandstone, of which there are 
several quarries on the slope of the liill, is principally compos- 
ed of quartz ; but when in the state of conglomerate, the 
quartz is associated with portions of felspai-, red jasper, flinty 
slate, Lydian stone, and agate. The other i-ocks, witli the fine 
section of their various alternations, has been already described 
in pages 141, HS and 143 of this volume. 
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General Result. 
From the preceding description it appears, 1st, That tlie Cal- 
ton Hill is a great mass of felspar rock in the state of porphyry 
and greenstone, witlt subordinate layers and masses of trap-tuff, 
■late^lay, and bituminous shale and sandstone. 9d, That the 
porphyry is traversed hy numerous veins of different minerals, 
itich as greenstone, calearenus-sjjar, S:c. 3d, That the porphy- 
»y aj^ars to rest upon sandstone, and to be covered in part 
with sandstone and other rocks of the same formation. Ijislly, 
That all the rocks may be considered as belonging to the coal 
fimnation. 



Aht. XXIIl. — E^perlmaits on. the Effect c/" the Pressure of 
the Sea at great Deptfm, in augmaitirtg the Speciflc Graoi^ 
^different kinds ofWotxl. By Wjlliam SroKESBT junior, 
F. R. S. Edin. and M. W. S. • 



LT great depths, the effect of the pressure of the sea is not a 
little curious. My father met with the foDowiug singular in- 
Efltancc, in the year 1794, which I have taken from his log-book. 
On the 31st of May, the chief mate of the Henrietta of Whit- 
_ ', the ship my father then commanded, struck a whale, which 
B** ran" all the lines out of the boat before assistance arrived, and 
I ^en dragged the boat under water, the men meanwhile escap- 
ing to a piece of ice. When the fish returned to the surface to 
W^ blow," it was struck a second time, and soon afterwards kill- 
^1^. The moment it expired, it began to sink, which not being 
t usual circiunstance, excited some surprise. My father, who 
■was himself assisting at the capture, observing die drcumslance, 
waozeA a. grapnel, fastened a rope to it, threw it over the tail of 
L'tfae fish, and fortunately hooked it. It continued to sink ; hut 

* This very interesdng article forms part of Mr Scoreabj's Taliuble and arousing 
■workon the Arctic Hcgiona, which la nowin IheprcBs.sndtothepubticalion of which 
the pabUc may look farwaril with the highest expectations. Through the kindnesfl of 
ttie MOior, we arc enabled lo present our readers with his curious eipcriments on 
« eSbcts of the pressure of the sea Bt great depths ; but for many addilional and 
lust refer Ihem to the original work.— Ed. 
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the line being held fast in the boat, at length stopped it, though 
not till the *^ strain^ was such that the boat was in danger of 
sinking. The " bight'' or loop of a rope bdng then passed 
round the fish, and allowed to drop below it, inclosed the line 
belon^ng to the sunken boat, which was found to be the cause 
of the phenomenon observed. Immediately the harpoon slipped 
out of the whale, and was, with the line and boat attached to it, 
on the point of being lost, when it was luckily caught by the en- 
compassing rope. The fish being then relieved from the wei^t 
of the lines and boat, rose to the surface ; and the strain was 
transferred to the boat connected with the disengaged harpoon. 
My father, imagining that the sunken boat was entangled a- 
mong rocks at the bottom of the sea, and that the action of a 
current on the line produced the extraordinary stress, proceeded 
himself to assist in hauling up the boat. The strain upon the 
line he estimated at not less than threcrfourths of a ton, the ut- 
most power of twenty-five men being requisite to overcome the 
weight. The laborious operation of hauling the line in, occu- 
pied several hours, the weight continuing nearly the same 
throughout. The sunken boat, which, before the accident, 
would have, been buoyant though full of water, whei| it came to 
the surface required a boat at each end to keep it from sinking. 
" When it was hoisted into the ship, the paint came off the 
wood in large sheets, and the planks, which were of wainscot, 
were as completely soaked in every pore, as if they had lain at 
the bottom of the sea since the Flood !" A wooden apparatus 
that accompanied the boat in its progress through the deep, 
consisting chiefly of a piece of thick deal, about fifteen inches 
square^ happened to fall overboard, and though it originally con- 
sisted of the lightest fir, sunk in the water like a stoiie. The 
boat was rendered useless ; even the wood of which it was built, 
on being offered to the cook as fuel, was tried and rejected as 
incombustible. 

Xhis curious circumstance induced me to make some experi- 
ments on the subject. I accordingly attached some pieces of 
fir, ehn, and hickery, containing two cubical inches of wood 
each, to ibe marine-diver, and sent them to the depth of 4000 
feet. Pieces of wood, corresponding with each of these in shape 
and weight, were immersed in a bucket of sea-water, during the 
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time the marine-driver, and its attached pieces were under vra- 
ter, by the way of distinguishing the degree of impregnation 
produced by pressure, from the absorption which takes place 
from simple immeraon. On being brought up, they were all 
specifically heavier than sea-water; and, when compared with 
the counterparts, the clear effect of impregnation by pressure, 
was found to be 802 grains in the fir and hickery, and 316 
grains in the ash. This experiment was repeated in lati- 
tude 78" Sf, on the 7tli June 1817, by tlie immeraon of twelve 
articles of different shapes and sizes, to the depth of 4^66 feet. 
On this occasion, the apparatus was 30 minutes on its w^ 
down, rested 40 minutes, and took 36 minutes in drawing up, 
b^g altf^ther 106 minutes under water. The degree of jm- 
Q produced on each of tlie different substances used in 
s experiment, is stated in the following Table. 
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This degree of impregnation is not surprising, when we 
coQ^der that the pressure of water, at tlie depth to which these 
(ipecimens of wood were sent, is equal to, at least, 2031 lb, or 
;8 cwt. 15 lb. on every square inch of surface. 

These experiments were repeated on tlie ISlh July 1818. 
Finding, on former trials, that pieces of fir wood sent down 
4000 feet, were more impregnated with sea-water than others 
immersed only half that depth, I was in hopes that the degree 
of impregnation of amilar pieces of the same kind of wood 

ight be applicable as a measure of depth. If tills were the 

TOL. I. NO. 3. 0CT02E& 1819. flb 
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case, it would serve a very valuable purpose, ance a^ the plaiis- 
hitherto contrived for measuring depths from a vessd, wbai 
sailing slowly, or drifting through the water, cease to be usefol 
beyond 200 or 800 fathoms. With this view, I not only at- 
tached pieces of wood of different kinds, to the lead, and pro- 
vided counterparts for immersion in a bucket of water ; but I 
also- fastened cubes of ash, from the same pece of timber, of 
about one inch soUd contents, and of exactly the same wmght, to- 
the line, at intervals of about 500 feet ; by the weight of wUch,, 
when taken up, I could ascertain whether the increase of speci- 
fic gravity was in any way proportionate to the depth. Whco 
the specimens of wood for this experiment were procured, a 
clear grained pieces of double the size wanted for sending under 
water,, was prepared, and then cut in two, and the two parts 
dressed to the same shape, and to within a quarter of a grainy 
of the same weight : one of these was then adopted as a prin- 
cipid, and fixed to the lead or line; and the other as a counter- 
part, and put into a bucket of water. The specimens affixed to 
the lead were eleven in number, and consisted of wood of dif- 
ferent kinds, shapes, and dimensions : they were sunk to the 
depth of 6348 feet, and the line was almost perpendicular foe 
nearly an hour. 

Each, piece of wood attached to the line, was taken off as 
hauled in, plunged in a basin of water, and conveyed into the 
cabin, where its w^ght in air and in fresh water was immediate- 
ly taken. The interval between any two pieces was such, that 
I had just time to determine the specific gravity of one, before 
the next came up. On the arrival of the lead, the attached 
specimens were immediately immersed in water, and weighed as 
quickly as possible, together with their counterparts, which had 
been secured at the bottom of a bucket of sea-water, during 
the time the experiment was in progress. 

The following Table exhibits the results of this experiment. 
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From this table we may observe, that the greatest increase of 
specific gravity, by pressure, in the specimens of tbe different kinds 
of wood submitted tu experiment, was obtained by the fir; the next 
greatest by the ash ; the next by the ehn ; the next by the oak; 
the next by the teak; the next by thehickery ; and the leastbj 
the mahogany. The cork gained sti]l less than any of tlie 
pieces of wood. The proportion of impregnation of the same 
kind of wood, in speomens of different sizes and shapes, is de- 
rived from the experiments made on the ash ; and it is curious 
to observe, that the largest cube of ash. No. 14, and the p^al- 
lelopipedon of the same, No. 10, received the greatest propor- 
tional increase of weight ; while the smaller pieces rec«ved less 
and less additional woght, per cubic inch, as they decreased 
size. Thus, No. 14. containing about 4 sohd inches of wood, 
gained 145 gnuns per cubic inch ; No. 13. of about 3 solid 
inches, gained 143 grains per cubic inch; No. 11. of 2 
inches, gained 137 grains per inch ; and the specimens oi" 1 
inch, solid contents, gained from 127 to 185 griuns. It ia alsO' 
a little curious, tliat the specimens sent to the depth of S05S' 
feet, were as much impregnated as those sent down above 600(!' 
feet. The cube of ash. No. 11. consisting of 2 solid inches of 
wood, gained 137 grmns per inch, at the depth of G348 fet^ 
■wliile a ^milar specimen gained 138 grfuns, at the inferior depth 
of 3708 feet In the same way, a cube of 4 soUd inches gained 
145 grains per inch, at the extreme depth; and 144 grains pd 
inch, at the depth of 4836 feet. The degree of impregnation 
of the one-inch cubes of ash, produced by immersion to tix 
depth of 2058 feet to ()348 feet, varies irregularly, but is evi- 
dently as great at the depth oC 2058 feet, as under any supericv 
pressure ; so that it is probable that the greatest pennanent im- 
pregnation by pressure, of such opcn-grwned woods as ash, elm, 
fir, &c. is produced at the depth of 300 or 400 fathoms. 
Hence, it is clear that no use can be made of this effect of pre* 
sure, for determining the depth, unless it be within 2000 feet at 
the surface; -and even in this limit, tlie results may be unccr- 

From a comparison of column vii, with xiii,, and column it.: 
with XV., it appears, tliat an effect of the impregnadon of thi 
wood with sea-water, was to increase its dimensions, as wdl 
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the Specific Gravity ^different Woods. 
its spedfic gravity ; each specimen, on an average, having swell- 
ed 0.05 cubic inch in every solid inch of ori^nal dimensions, and 
gained 81 grains on every 100 griuns of original weight ; that 
is, an increase of one-twentietli in »ze, and twenty-one twenty- 
fifths in weiglit. 

I have little doubt, but the degree of impregnation always 
increases with the increase of pressure ; but the lur contained 
in the pores of the wood, which is never wholly disengaged, 
exerting an expansive force when the load of pressure is re- 
ntoved, forces part of the water out again. This was clearly 
discernible in some of the eyiecimens used in the foregoing ex- 
periments, at the moment they were hauled up, tlieir surfaces 
b^g covered with a thin peUiele of froth. Hence pieces of fir 
sometimes become buoyant, after being a few hours relieved 
from pressure, though kept constantly imder water; but all 
other kinds of wood yet tried, though tliey lose a little of their 
□MttsLure, yet remain specifically heavier than water, as long as 
ffaey are kept immersed. Blocks of wood, indeed, arc now in 
my possesion, that were soaked with sea-water in the year 
1817, and yet remain, at the bottom of a vessel of water, near- 
ly as heavy ae when first drawn up out of the sea. 

The degree of pressure at the deptli to which I sounded in 
my last experiment, is not a httle astonishing, being, under a 
column of water, 6348 feet in length, at Icaat 2823 lb. or 25 cwt. 
9^ lb. on one square incli of surface. Hence on the larger 
cubes of ash used in the experiment, though measuring only 
1,59 mches in diameter, the whole pressure must have exceeded 
nineteen tons .' 



^'SJM.— Sketch of a Journey tUrou^i BrazU in 1817 aiul 1818. 
By Mr Swainson of Liverpool, In a Letter to Professor 



J. DETEHMiNED ou going to South America in the autumn 
of 1816. The enliglitencd policy which influenced several of 
Hie Continental Sovereigns in sending scientific men to explore 
those treasures whicli the country of Brazil oifered to philosophi- 
cal lAvesbgation, the moment universal peace was restored, in- 
duced me to hope that our own Government would gladly have 
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paid attention to any proposals made to them, of a amilar Da* 
ture. For this purpose I wrote to Sir Joseph Banks, who hi^ 
ly approved of my resolutions, and, I believe, recommended it m 
die warmest manner. The motives of my travels had been, in 
the first instance, only individual gratification and improve- 
ment ; but considering that with very litde assistance, and libe- 
ral patronage, my plans might have been enlarged, and the 
sphere of observation more extended, I made the proposal of 
remitting home as extensive collections as possible, in all the 
branches of natural history, for our national museums and gar- 
dens, provided adequate assistance in a pecuniary way, or even 
a nominal patronage as naturalist to the British Government, 
was ^ven me : Both, however, were declined ; and thus, fix)m 
b^g entirely left to myself and my own resources, the results of 
my investigations and travels have been comparatively confined 
within certain Umits. 

Instead of following the example of all my fellow-labourers, 
by going in the first instance to Rio de Janeiro, I landed, about 
the end of December, 1816 at Recife^ in the province of Per* 
nambuco, 8 degrees south of the line. This province had never 
been visited by any modem naturalist, and I found that it pos- 
sessed features, both in its geography and natural history, 
widely difierent from the southern provinces. After gaining 
general ideas of the climate, manners, &c. I made preparations 
for a journey into the interior, but these were suddenly render- 
ed useless, by the memorable revolt of the 6th March 1817, of 
which I was an eye witness. This event confined my researches 
to a limited extent of country round the city ; yet so many new 
and striking objects presented themselves, that I was amply em- 
ployed during all tlie time that the country remained in this 
disturbed state. I had besides made the acquaintance of most 
of the principal men, who were all more or less involved 
in this efibrt to liberate their country, and I thus possess- 
ed ample means both of narrating the events, and enquiring in- 
to the causes which led to this political convulsion. On the re- 
storation of tranquillity, after remitting all my collections, draw- 
ings, &c. home to England, I quitted Pernambuco in June 
1817, and, with a small train, directed my course (by a circui- 
tous route towards the interior) for the great river St Francisco. 




Mr SwainBon's Sketch of a Jourwiff ^trough Brastit. 
The face and productions of ihe inland parts differ most essential- 
ly from those of" the coast. Water in these dreary tracts is at all 
times scarce, and the excessive drought that had prevailed fre- 
quently exposed us to great privations, and even danger ; some- 
times our only resource was the water found in crevices and 
hollows of rocks, rendered putrid by decomposed vegetables. 
At length we reached, the village of Pencdu, in the beginning of 
August. The botanical subjects collected on this journey were 
numerous and interesting, particularly among the parasitic plants 
and cryptogamia, which, witli the birds, insects, &c. were mosU 
Jy new. The drought in the interior rendered it impossible to 
proceed by that route to St Salvador, and I acc<mlingly embark- 
■ed for that place in a canoe, and arrived in eight days. Here 
I found the two Prussian naturaJists, Messrs Sellow and Freye- 
ries, who had come overland from Rio de Janeiro with the 
Prince of Ncuwied, and had remained in the city from ill health, 
and also to arrange their collections. I left ihem, however, 
eoern, and made nearly a complete lour of the bay, and again set 
out for the Serlem or inland country, where I continued, varjing 
my residence, until the month of March following, having in 
this space made immense collections in every branch of natural 
history, particularly in the ornithology of the interior, whidi 
differs both in species and novelty from those procured by the 
Prussian travellers on the coast. 

I have considered it much more essentia!, in the observations 
I have made in this country, to survey Natm-e as a whole, 
than simply in its minute parts-; by studying her operations 
in the natural habits and affinities of each particular class or 
tribe of animals and vegetables. The formation of systems and 
of genera, and the minute discrimination of species, belong to 
the naturalist when seated in his closet ; but the habits and 
modes of life which characterise each in a state of nature, are 
highly interesting, and the accurate observation of them must be 
conducive to the exaltation and expansion of the human mind. 

In the month of April I embarked for Rio de Janeiro, 
more for the sake of comparing the southern with the equi- 
noctial regions of Brazil, than of increaang my collections in 
a part already well explored. 1 found the- summer nearly ter- 
minated, but the heat far above that of Pemanibuco, though 
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Uio de Janeiro is in kt. SS^ 54', and Pcrnambuco in lat S'. 
Travellers and men of science from the Austrian, Frencli, Rusnaii 
and TuscanCourts, were here. Fewof them, however, had be«n out 
of the province, and, by some unfortunate mismanagenient, five 
of the Austrian party returned home tJjordy after my arrival. 
Among these travellers was ProfesBor Raddi, director ot the 
museum at Florence, who was indefatigitble In forming a fine 
coUection of the fruit and seeds of the country : With lum 1 
made an cxciu^on to the immense range of mountains, called 
the Organ Mountmns, which for leagues ore covered with almost 
impenetrable forests, alwunding in fems, melastomas, and in- 
secta quite peculiar lo thorn. From Dr Langsdorff, the Ruft- 
Biau Consul-General in Brazil, I received every assistance and 
the most liberal attention ; and hanng with his aid embarked 
my collection, with many desiderata, I returned to England in 
August 1818. 

The number of species, in all the classes of natural history, 
which I have brought home, cannot be ascertained ; but the 
following statement may give a general idea of the whole. 

Of Birds, there are 760 specimens, among which are many 
entirely new species, and others exceedingly rare, particularly 
in the genus Trochilus, of wliicb family I am now engaged in 
making a general arrangement; two or three new toucans, a an- 
gular goat-sucker, with a tail doubly forked, kc. 

The specimens of insects amount to more thaji S0,000. Of 
course there is a large proportion of duplicates, but it may safe- 
ly be said to exceed greatly any coUection of South American in- 
sects ever seen in this country. The family of Hesperia {La- 
ircillc) alone exceeds S80 species, and, by a. peculiar mode of 
preservation, this part of the coUection is in an uiu-onimonly fine 
state. Drawings and ample descriptions were also made of nearly 
120 species offish, mostly unknoivn, and such as were of a con- 
venient size were sent home in spirits. 

Seeds of many new and little kjiown plants have been s«it 
to Kcw and other botanic gardens, where they are now nour- 
ishing. An interesting collection of parasitic plants, together 
with another of cryptogamia, I presented to my friend W. 
J. Hooker, Esq. These last have begun to* appear in his ela- 
borate work, Musci Ewolki- My herbarium, containing about 
1200 species, is particularly well preserved, the plants having 
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been dried by a new process, which will enable a botanist in a 
tropacaJ dimate to dry nearly 400 specimens in three days. It is 
very licb in ferns and grasses, as well as other genera little 
knowo as natives of the tropica. 

I bare, beades, a portfolio of drawings, representing the 
most Sttiking picturesque and vegetable scenery, together wilb 
maps of the diiferent routes pursueil. 



Art. XXV. — Jccouiit of a Tiera Portable Gas iMmp, invaded 
Ig David Gordon, Esq. Edinburgh *. 

A HE application of inflammable gas to the pur[)osos of lllii- 
mination, has hitherto been almost wholly confined to the light- 
ing of large cities, extensive nianuiactorics, and public insti- 
tutions. The ingenious apparatus inventctl by J. and P. 
Taylor, for obtaining gas from oil, has enabled gentlemen of 
fortune to light their houses with gas at a moderate expenee, and 
wilJinm being annoyed by any of the disagreeable products 
which arise from the distillation of eoal. But notwithstanding 
thisvaluable improvement, gas light has never been rendered port- 
able, and the great body of private individuals, and all the low- 
er classes of society, arc unable at this moment to derive any 
advantage from the extraordinary cheapness of this beautiful 
light. 

In order to remove these iimitatiDns to the use of gas lights, 
and to render them available in every case where lamps or candles 
can he used, Mr Gordon conceived the idea of condensing a 
great quantity of gas into a small space, and set himself to con- 
struct a lamp, in which this condensed gjis could be burned with 
the same facility and security as an ordinary lamp. The body 
or reservoir of the lamp, which we have represented in Plate 
IX, Fig 1. and 2, is conunonly made of copper, about ^'gth of an 
inch thick, in the form of a sphere or a cylinder, with heuii- 
sphcrical ends. This reservoir may be put into a different apart- 
ment from that which is to be illnminated, or may he concealed 

■ Mr Cordon has secured by patent the exclusive privilege of Ibis invention. 
Wehave been enabled to draw up the following shoit account of it from in&nnnlion 
conmiuQiealed by the Inventor,— Ed. 
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under the table, or, when it is required to be ornamental, it may 
be put into a statue, or the pedestal of a statue, or may be sus- 
pended, as in Fig. % 

In order to regulate the escape of the condensed gas, Mr 
Gordon has employed two different contrivances, which are ex- 
tremely ingenious. The first of these is a stop-cock. Fig. 5. 
constructed in the following manner : After the cock has been 
drilled through in the usual manner, the circular hole in the 
key is contracted at one side, by soldering into it two peces of 
brass, which join at one side a of the hde, and are about j^^th 
of an inch distant at the other side, as at 6 c, forming an acute 
angular aperture, (Fig. 7.) By this means the issue of gas can 
be regulated to the smallest possible stream, by bringing the acute 
angle a of the opening in the key to communicate with the dr- 
cular opening in the cock ; and as the expansibility diminishes 
as the gas is consumed, the aperture can be increased in the 
same proportion. But to secure the above object more com- 
pletely, and to prevent the possibility of turning the cock sud- 
denly, so as to admit too great a discharge of gas, a ratchet wheel, 
is fixed in the end of the key of the cock, in which an endless 
screw m n. Fig. 5. works. By turning this screw with the nut 
N, the flame may be enlarged or diminished to any extent, 
however highly condensed the gas may be. 

The second contrivance which Mr Gordon employs to pro- 
duce the same effect, is a conical leather valve, similar to that in 
the reservoir of an air-gun, placed in the opening of the reservoir 
of the lamp, where it screws on to the condensing pump. When 
the reservoir has been charged with gas, and removed from the 
pump, a set of brass, Fig. 6. is screwed in above the valve. 
Through this piece of brass there passes a finger-screw, the point 
of which, when made to press on the valve, forces it back, and 
allows the gas to issue in any quantity that may be required. 
A bridge of brass a &, consisting of a hollow tube, in the form of 
a Gothic arch, passes over the head of this regulating screw, for 
the purpose of giving freedom to the fingers in turning the screw 
to regulate the flame, and to conduct the gas to tlie burner, 
which, in a standing lamp, is screwed on at the centre c of the 
arch. 

By either of these contrivances, the latter of which Mr Gor- 
don prefers from the simplicity of its construction, the com- 
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mand of tile flaine is so coinplele, ihat it may be reduced to an 
almost imperceptible quantity. 

The forcing-pump by which Mr Gordon randenses the gas is 
nearly the same as that of the common condensing syringe, ha- 
ving a solid piston worked bv a lever, with shears and a giude, 
to produce a vertical motion. Ab a considerable degree of heat 
is created during the condensation of the gas, the pump must be 
kept cool by surrounding it witli a case filled with water, and 
chan^ng the water as soon as it becomes heated. 

When it is required to fill a great number of lamps with con- 
densed gas, which will no doubt be the case, when it is sold to 
individuals from the reservoirs of Gas Light Companies, Mr 
Grordoa recommends that the forcing-pump should be WTOught 
by steam, or any other mechanical power, and that the gas 
should be condensed into a large reservoir, from which the lamps 
of numerous individuals may he filled at once witli the conden- 
sed gas. A mercurial gage, similar to that used for ascertain- 
ing the force of condensed air, must he fixed to the large reser- 
v(»r, for the purpose of enabling any person to see the degree 
cfMidensation to whicli the gas has been brought. 

have had occasion to see Mr Gordon''s lamp put to the 
It of direct experiment, we feel ourselves entitled to speak 
ith confidence of its excellence, and to recommend it as one of 
le greatest practical inventions which has for some time been 
■nted to the public. Its apphcation to the lighting of pri- 
vate and public carriages, as well as to ccid mines, under the 
sofeguaid of Sir H. Davy's invention, will be speedily put in 
practice ; and we hope the time ia not very distant, when reser- 
vtrirs of condensed gas shall be estabhshed in every town and 
village of Great Britain, and ^hen the lonely cottages of the 
poor shall be enlivened by this economical and chearful light. 
There is one application of the portable gas lamp to which we 
attach a very high value. By an extreme diminution of the 
iperture, the flame can be rendered so small (in which case it is 
luced to a blue colour) as to give no perceptible light, and to 
almost no consumption of gas. In this state the lamp 
may be used in bed-rooms, and the imperceptible flame may at 
any time be expanded into the most brilliant light, by turning 
ihe cock, by means of a metallic rod terminating near the bed. 
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Description of the Figures in Plate IX. 

Fig. 1. Is one of the Portable Gras Lamps^ 6 inches in diameter 
and 9 inches high, exclusive of the hemispherical ends and 
burner at the top. When filled with coal gas condensed S5 
times, it will supply alamp equal to 5 candles, 6 to the pound, 
fcM* 6 hours; and when filled with oil gas, it will bum fw 
about 12 hours. 

Fig. S. is a sphere of 12 inches diameter, and filled as Fig* 1. will, 
with two argand burners, equal to 12 candles, bum for up- 
wards of 6 hours with coal gas, and 12 hoiurs with oil gas. 

Fig. S, contains a cylinder 6 inches diameter and 2 feet hi^, 
exclusive of the hemispherical ends, and is calculated to sup- 
ply an argand burner, equal to 10 candles, for 6 hours widi 
coal gas, and foi" 12 hours with oil gas. 
N. B. Although gas made from oil bums longer than that 
made from coal, yet it is doubtful if the great difference 
mentioned above does not arise principally from using 
burners pierced with smaller holes. 

Fig. 4. is the reservoir of condensed gas, for supplying lamps 
with facility. At A, where the gas is to be allowed to issue 
from the condensed reservoir, the valve is placed. B is the 
finger-screw to raise the valve. C the perforated male screw, 
upon which the lamp is to be screwed. 

Fig. 5. is the stop-cock, which is constructed as already descri< 
bed. 

Fig. 6. is the set of brass, already described, to be screwed on 
when a valve is used. 



Art. XXVI. — Notice of the Progress of Botanical Science 
in Bengal^ being the substance of a Letter from Dr Wal- 
LiCH, Superintendant of the Botanical Garden near Calcutta^ 
to Feancis Hamilton, M. D. F. R. S. & F. A. S. L. & E. 

J3OON after Dr WaUich's appointment to the Botanical Garden 
near Calcutta, he obtained the permission of Grovemment, and the 
sanction of the Honourable E. Gardner, Resident at Kathmandu, 



t Wallich on Ike' Progress ofBotamf in BengaS^ 
\ to send persons to Nepal, for the purpose of collecting roots, 
seeds and specimens. The persons cliosen were Bharat Singha, 
a faithful rajput, who had been employed in this manner by Dr 
Francis Hamilton, when engaged in a statistical survey of Ben- 
gal, and a Portuguese lad, the son of an old servant of Dr Rox- 
burgh. The manner in which these two most zealous and in- 
dustrious men have acquitted themselves of their duty, has fjir 
exceeded Dr Wallich's expectations. They readied Nepal in 
mber 1817, and before the 9tli of October 1818, ihey had 
warded to the Botanical Garden upwards of 900 species, 
' most of which," says Dr WaUich, addressing Dr Hamilton, 
w to every person except yourself, who are the best judge 
* of what vegetable treasures that country affords." But indepen- 
"&ntof these mens uninterrupted researches, Mr Gardner always 
employs as persons, and sometimes a greater number, in col- 
lecting plants and other curiosities for Dr Wallich, who receives 
them along with the dispatches transmitted by big own men. 
^ttr Gardner has besides most judiciously and liberally sent two 
[peditions to the foot of Gosiugnsthan, one of the highest peaks 
" the Hinialiya Mountiuns, about ten marches from Eathnion- 
II. The productions collected on these expeditions, exceed, if 
lossible, the rarities recdvcd from the more immediate neigh- 
lourhood of Kathmandu. From that quarter have been recei- 
1 the following interesting plants : 
Several lovely Primulas, not to be found in the lower coun- 
tries. 
Some s|>ecies of Androsace. 
A Cornus, not unlike the Jloridn, which Dr Wallich calls 

aggregaia. 

A singular plant, probably a Serratula, witli a compacteif 

terminal bunch of flowers, as large as a nian''s two fists, 

defended from the snow, among which it grows, by an 

involucrum, thickly covered by a cotton-like substance. 

A Sambucus. 

Several new plants of the natural orders Hanunculaeca?, 

Gentian fe, and Acantliacea?. 
A third new species of Cypripcdiuni. It must be olwcrved, 
that no plant of this genus was known in India, until Dr 
WaUicli received two beautiful species from Mr Smith, 
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veteran collector employed for the Botanical Grarden in 
Sylhet. 
A Streptopus. 
Several species of Carex, of which genus there are very few 

in India. 
An Andromeda, with minute leaves like an Erica, which Dr 

Wallich calls cupressifbrmis. 
Some Potentillas. 
A third species of Rhododendron, probably one cf those 

mentioned by Dr Hamilton in his Account of NepaL 
A Ribes. 
Several species of Pedicularis and Fumaria, in additi(m to 

those found near Kathmandu. 
Some species of a new genus of the Bignonaceae, which Dr 
WaUich intends calling Didymocarpus, and which is near- 
ly aUied to the Incarvillia, of which several species are aL 
so found near Kathmandu. This genus may be distin- 
guished, Staminibus 2 sterilibus; ovario pseudo-quadri- 
loculare ; capsula hneari elongata pedicellata bipartibili ; 
singula biloculari marginibus dehiscente ; seminibus mi- 
nutis pudis insertis valvularum interiorum marginibus li- 
beris involutis; corollae labio superiore brevissimo infe- 
riore elongato. 
The plants of this genus have a considerable affinity to the 
genus Sesamum ; are herbaceous, and somewhat fleshy, and are 
mostly covered with short hairs, interspersed with minute resinous 
dots, occasioning a degree of viscidity. Their stem, when they 
have any, is generally undivided ; the peduncles are slender ; the 
flowers are generally showy, purple, and very tender, which ren- 
ders the examination of dried specimens very difficult : the plants 
abound in a resinous fragrant exudation, and among the natives 
are called by the generic name Kupikuma, yielding a drug of 
this name. Their primordial leaves dried, form the drug^ called 
Rani Govindhi. These drugs are in high esteem, and are used 
as a sacerdotal offering by the Brahmans, and also as a perfume 
by the Hindu ladies. Dr Wallich has only been able to rear 
one species in tlie Botanical Garden : the others all died shortly 
after their introduction, the heat probably being too great. 
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especting the vegetables from the vicinity ol' Kathmandu, 
frWalhch WTites, that he has forwarded many of them lo Sir 
Joseph BankB, Mr Lamhert, and Sir J. E, Smith, the two lat- 
ter of whom have all the specimens, drawings, and descriptions 
brought iVom Nepal by Dr Hamilton. To Mr Hooker, Dr 
Wallich, besides a variety of mosses, has transmitted most of 
bis ferns, which of themselves form a very respectable collec- 
tion. He is about to publish a quarto volume of Contribu- 
ticHis to the Botany of India, which will contain a good number 
of plants from NepaJ, with about thirty engravings. In tins 
work, among other plants, will be ^ven an account of the follow- 
mg: Fraxinus flurlbunda, Ligustrum nepalense, Wulfenia obli- 
qua, Utricularia rotundifolia, Mitrasacmi capillacea, an Ilex, se- 
veral species of Comus and Gentiana; one of the latter DrWalhch 
from its stem calls vdubUis ! several plants of the order Gentians, 
but not of the genus so named ; some species of Lonicera that 
: new, besides the japonica ; a Hydrangea ; some species of 
mum, Viola, Lysimachia, Primula, Androsace, and Mus- 
i many species of Impatiens ; some plants of the orders 
P Umbellatse and Junceie, (the latter chiefly from Gosaaign- 
sthan) ; a superb species of Lilium, mentioned by Dr Hamil- 
ton in his Account of Nepal ; several species of Melastoma, Sa- 
, Pinus, and other Conifers; an Acer; several species of 
balictrum. Clematis, Bieobotrys, Symplocos, Gualtheria, An- 
nmeda, and Convallaria, one of which has cirrhi ; Fritillaria 
pticillataP species without number of Launis, or allied to that 
taus ; several Mimosas ; a Saxifraga, a Coriaria, an Agrimo- 
a Drosera, nearly allied to the pettala of Sir J. E. Smitli ; 
ireral of the Caryophyilacea;, innumerable Rosacefe, &C. &c. 
The Houttoynia cordata of Thunberg, Dr Wallich thinks is 
iquestionably the Polypora of Loureiro, who has most cor- 
Btly placed the plant in the Triandria Trigynia. 
Dr WaUich has been so fortunate as to procure the ripe fruit 
^ the Paris polyphylla of Dr Hamilton, who, not having seen 
, was imcert^n concerning the genus of this plant. This fruit 
It Walhch describes as a capsule ; but as he tloes not mention 
I op^iing with valves, it may probably be considered as a dry 
srry. He says ; Capsula exsucca flavesccns Isevis globosa mag- 
itudinc cerasi medtocris, carinis 4 et 5 iniequali distantia no- 
ad verticem plagnla orbiculari marginataj suhdepressa, 
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stylo pershtente aucio coronnta, perianth! foliolis cmarddis auf' 
fultft, luiilocutaris cortice chartiiceo. Placentte c|iiatui>r seu 
(juinque coHois capsulic exterioribiis oltcmaotcs, teniies, Itneares. 
Seiniiia numorosa ovata latcritia angulata, totam capsulcc forctK 
cavitatem iiiipicntia, placcntjs (luplicc serie ope tLtiiiculonmi 
lircvisaniuruni adfixa. Intcguiiiciitum simplex crassum. Al- 
bumen coiiaceo-camosum sulidum. Eoibryo minutu!^, globo- 
Biis, nigrescens, basi scmims supra. funiculuiD extra perisper- 
muDi, tbrsan etiam extra i n teg u men turn podtus \ This plant, 
so remarkable from the structure of its seed, has a very pcnson- 
ous root. 

Dr Wailich lias in the Botanic Garden four beautifiil qiecies 
of Hedychium from Nepal; of these, the spkatmit and eUipH- 
cma have been engraved ; and he has bctiides several new (Bies 
from SylliDt. He has also growing the Roscoea, first brought 
by Dr Hamilton from Nepal ; with almost innumerable Orchi- 
di>je, among which are the very ornamental Epidendrunis, called 
by Dr Hamilton prircox and humUe. 



Art. XXVII.— A'bi/ce reapecH/ng Barystrontiamtc, a Nea 
Mineral Jhund at Stromneas in Orkney *. By Thomas 
Stewaet TaAiLL, M.D. In a Letu-r to Dr Brewster. 

XVcHEEADLY to tite wish esprcBsed in your letter to Dij 
friend Mr Scorcsbj, I ti'ansmit to you a notice of the Mhiera] 
found near Stromness in Orkney. 

It oct'tti's in mas.sea disseminated in a rock described by Pro- 
fossor Jameson as " intermediate between scbist-orc and indura- 
ted clay,'' (see Mineralt^y of Scottish Isles). Its colour is 
greyish-white externally, where it appears somewhat di»ulegra- 
tetl ; but approaches to yellowish- while internally, where its 
lustre is weakly shining and pearly. It is translucent on the 
edges; brittle, soft. Its specific gravity is 3.703. It effer- 
vesces briskly with acids. It does not melt before the common 
blowpipe. 
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Jifineraljband at Stromnns in Orhney. 
. By careful analysis, two parts yielded. 

Carbonate of Strontites, 68.6 

Sulphate of Barytes, 27.5 

Carbonate of Lime, 2.6 

Oxide of Iron> 0.1 



^■tani< 



This mineral, on repeated trials, appeared so uniform in 
compt^tion, as to deserve being considered a new species, for 
vtticfa the name Baryslrtmtianite, or Slromnite, is proposed. 
. ItH geological atuation is in veins, or rather in nests, accom- 
ied by galena, in the above mentioned rocks, whicli m^ t 

'h^ belong to a ^ry-wacke formation. This rock appeani I 
to rest on nuca-slatc, which is in connection with gn^ss and 
small grained granite of a grey colour. 

I may add, that a recent attempt to procure fresh spedmens 
of this mineral has been unsuccessful, and a friend, who ^ated 
the spot, was only able to £nd masses of conunon sulphate of j 
barytes, which I previously knew to be abundant in that nd| 
bourhood. 

LivERFoot, July 31- 1819. 



Akt. XXVIII, — Account of a siTigularly Poisonous Insect 
w^h destroys Horses. By the Reverend Elias Cornb- 



N the Choctaw Country, 130 miles N. E. of Natchez, a part 

W the public road is rendered famous by the periodical return 

of a poisonous and destructive fly. Contrary to the custom of 

iMher insects, it always appears when the cold weather commences 

I December, and as invariably disappears on the approach of 

'srm weather, about the 1st of April. It is said to have been 
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382 Mr Cornelius tm a singularly PoUotious 

first remarked during a siiow slorm in the winter of 1807t when 
its effects upon cattle and horses were observed to be similar to 
those of tiie gnat and miisquito in sununer, with this diiference, 
that they were more severe. It continued to return at the 
same season of the year wltliout producing extensive misduef, 
until the winter of 1816, when it began to be generally fatal to 
the horses of travellers. So far as I recollect, it was stated that 
from thirty to forty travelling horses were destroyed during 
this winter. The consequences were alanning. In the wilder- 
ness, where a man^s horse is his chief dependence, the traveller 
was surprised and distressed to sec the beast sicken and die in 
convulsions, sometimes within three hours after encountering 
this little insect ; or if the animal were fortunate enough to live, 
a uckness followed, conunonly attended with the sudden and 
entire shedding of the hair, which rendered it unfit for use. 
Unwilling to believe that effects so dreadful could be produced 
by a cause apparently so trifling, travellers began to suspect that 
the Indians or others, of whom they oblained food for their 
horses, had, for some base and selfish end, mingled poison 
with it. The greatest precaution was observed ; they refused 
to stop at any house on the way, and carried for a distance 
of forty or fifty miles, their own provisions ; but, after all, suf- 
fered the same calamities. This excited a serious inquiry into 
the true cause of their distress. The fly which has been men- 
tioned, was known to have been a most Angular insect, and pe- 
culiarly troublesome to horses. At length it was admitted by 
all, that the cause of tlie evils complained of could be no other 
than this insect. Other precautions have since been observed, 
particulai-ly that of riding over the road infested with it in the 
night, and now it happens that comparatively few horses are 
destroyed. I am unable to describe it from my own observtu 
tion^ I passed over the same road in April lost only two weeks 
sSiei it disappeared, and was obliged to take tlie descripticm 
from others. Its colour is a dark brown ; it has an elongated 
head, with a small and sharp proboscis, and is in size between 
the gnat and musquito. When it alights upon a horse, it darts 
through the hair much like a gnat, and never quits its hold un- 
til removed by force. When a horse slops to drink, swarms 
fly about the head, and crowd into the mouth, nostrils, and 
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; hence it is supposed the poison is communicated inward- 
ly. Whether this be true or not, the most fatal consequences 
IKsuIl It is singular, that from the time of its first appear- 
^^mce, it has never extended for a greater distance than forty 
JBilIes in one direction, and usually it is confined to fifteen miles. 
5Bl no other part of the country has it ever been seen. From 

Ins fact, it would seem probable that the cause of its existence 
is local. But what it is, none can tell. After the warm we»- , 
dier commences, it disappears as effectually from human obser. 
Vation as if it were annihilated. Towards the close of Decenfc* 
springs up aJI at once into being, and resumes the wo^' 

9 destruction. 
A fact so singular, I could not have ventured to state witH- | 

\a\ the best evidence of its reality. All the circumstances here * 
^^ated are familiar to hundreds, and were in almost everjr | 
nan^s mouth when I passed through the country. In additicMi 
tb this, they were confirmed by the account which I receiveel 
from Colonel John M«Kee, a gentlranan of much intelligencis 
and respectability, who is the present agent of the General 
Grovemment for the Choctaw Nation. He has consented to 
obtun specimens of the insect for examination when it returns 
agmn; and will, I hope, accompany the transmission with a 
more perfect description than it has been possible for me to 
communicate. 



^KT. XXIX. — On the Phosphoreacence qfMinerah. By Da- 
vin Bhewstkr, LL, D. F. R. S. Lond. and Edin. 



L HE phosphorescence of minerals seems to have been first 
Kientioned by Benvenuto Cellini, in his Treatise on JewcUery*, 
Itthich was published early in the 16tli century. He there in- 
|7K>rms us, that he had seen a carbimcle shine in the dark, and 
that a coloured stone of the same kind had been found in a 
vineyard, near Rome, by the light which it emitted in the night. 
In the year 1663, Mr Boyle observed, that a diamond gave out 
k light almost equal to that of a glow-worm, by the influence of 

Due Traanti dcW Orijireria. 



Dr Brewster on the Photphorescence of Minerals. 
heat, or by attridon, or by simple pressure; but he does not 
appear to have noticed the same property in other minerals. 

Aldiough the deieloiKment of light in decayed wood, in am- 
mal bodies, and in artificial phosphori, was studied with much 
attention in the 17th and 18th centuries, yet little attention 
seems to have been pad t« the phosphorescence of heated 
minerals. Fluor-spar, and one or two other substances, liad been 
accidentally found to emit light, when placed upon a hot iron; 
but the subject had never been investigated with core, till the 
year 1792, when Mr Thomas Wedgwood laid before the Royal 
Society, his " ^Experiments and observations on the producDon 
of light from difterent bodies by heat, and by attrition* ." The 
general method wliich he employed was, " to reduce the body 
to a moderately fine powder, and to sprinkle it by small pw- 
dons at a time, on a tliick plate of axm, or mass of burnt lu- 
ting, made of sand and clay, heated just below visible redness, 
and removed into a perfecdy dark place." By this raeans, he 
found the following minerals to be luminous by heat. 

Fluor-spar of various kinds. Steatite from Cornwall. 

Marbles of various kinds. Black flint. 

Hed feldspar from Saxony. Rock-crystal from £. Indies. 

Diamond. White asbestos. 

Oriental ruby. Red irony mica. 

Iceland spar. Alabaster. 

The Abhe Haiiy-f', who availed h'unselfwilh singular success 
of the physical properties of minerals, lias employed thor phoa- 
phort-scence as a distinguishing character. Like Mr Wedgwood, 
he developed it, by dirowing the mineral, when reduced to pow- 
der, upon a hot iron, and in this way he found it only in the 
following substances ; 

Fluor spar. Carbonate of Barytes. 

Iceland spar. Carbonate of Strontttes. 

AiTagonite. Harmotomc, 

Phosphate of Lime. Dipyrc. 

Grommatite. Wemcrite. 

" PkiL TVoM. llSi, vol. B!, p. 88. STU. 

I 7\aitldcMiMTalaeie, For. 1801, vol. i.'p. S35. 8T3. 
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Dr Brewster on the Phosphorescence of Minerals. 
Having had occaaion to csaraine the nature of the light emit- 
ted by phosphorescent bodies, I was led to attend to a subject 
■Vhich I had considered as exhausted by the observations of 
'■ Haiiy ; but having seen indications of pliosphorescence in sub- 
stances which were not cont^ned in his list, I resolved to repeat 
his experiments, and to examine every mineral which I could 
readily command. 

In making these experiments, I never reduced tlie body to 
powder, but always placed a fragment of it upon a thick mass 
of hot iron, carried into a dark room. When the phosphorea- 
oence was not readily perceived by this method, I took a pisbJ 
barrel, and having shut up the touch-hole, I introduced the mi- 
neral into tiiD breach, and placed the bottom of the barrel in the 
fire. Before a red heat was produced, the phosphorescence was 
distinctly seen by looking into the barrel, which I somelimeB did 
through a plate of glass, to keep die heated mr from the eye, 
and sometimes through a small telescope, adjusted to distinct 
vision at the bottom of the barrel. At other times the mineral 

I was not introduced into the barrel till it was taken out of the 
Ifire, and till the red heat had entirely di^ppeared. 
' In tlus way, I obtained the following results. 



»of Ihe Minerals. 
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Pale blue, and pretty bri^t 



As Mr Wedgwood lias maintmncd that minends can never be 
*' entirely deprived of this property by any number of beatings 
or by any degree of heat," I resolved lo try the experiment 
with a specimen of green fluor-spar, which was highly phos< 
phoreacent. In order to prevent it from flying to pieces, as it 
always does when exposed to heat, I wrapped it tightly in pla- 
tinum foil, and exposed it for about an hour to the heat of ^ 
common fire- When taken from the crucible, it had entirely 
lost its green colour, but was in no way cracked or injured bjt 

" The phosphoreKercc of 
nil. It appears suddenly lil 



Dr Brewster on the PhoipkoreKemx of MineraJs. ' WI 
'ibe heat. Its phoephoresceace, however, was eiUireh/ gone ; 
'and though I placed one fragment for several days in the rays 
^>f the summer sun, and even exposed it to the brilliant light 
near the focus of a burning-glass, I could not succeed io obt^n- 
ing fiwm it the slightest indication of phosphorescence. When 
jilaced upon the heated iron, it lay quietly in its place without 
flying to pieces, as it never fails to do before the phosphorescence 
is exUnguished. 

■ Although the property of imbibing light is not necessarily 
connected with that of giving it out when exposed to heat, yet 
-4here can be no doubt that this property is also possessed by 
weveral minerals. I have repeatedly observed it in die diamond 
and in blende, as others had previously done ; and we are in- 
fermed by Dufay, that some emeralde imbibe light, and bv 
Bnignatelli, that lapis lazuli has tlie same property, while 
^Beccaria miuntains that it is possessed by almost all substances 
whatever. 

In examining the nature of the phosphoric light emitted by 
heated minerals, by analysing it with a doubly refracting prism, 
I noticed a very Angular illusion, which has already been al- 
luded to in this Number. In observing the two images of 
the luminous fragment, one of them oecasionally disappear- 
l«d during the revolutioD of the prism, but according to no 
r^ular law. I was therefore led to believe that the fluor-spar 
■-ttnitted, by fits, light polarised in dififcrent planes. A result so 
tcxtraordinary required every Wind of verilication, and I sotmi 
4R>und that no such property was indicated when the light was 
Wialysed either by reflection or by a prism of calcareous-spar, 
On which one of the pencils had been estingiiished *. The dis- 
Mqipearanee of one of the images had therefore arisen from its 
-having been seen indirectly, (as one of the two must always be,) 
(in consequence of which the retina occasionally lost the power 
mrf perceiving it -f . 

The following are among die principal results of the preced- 
Dg experiments. 

■ See Fhilosuphical Tran/actioni IBIfl, p. I tB. 
■f See page SiS. of lh[s Xumbar. 



Dr Brewster on the Phosphoretcence qf3liner(Js. 

1. That the properly of developing phosphoric light, when 
exposed to heat, is very common among minera] bodies. 

2. That when it does exist, it is most oanmoQly found in 
coloured, or imperfecdy transparent minerals. 

8. That the colour of the phosphoric light has no fixed tela- 
tion to the colour of die mineral. 

4. That tJiis property may be entirely destroyed by the ap- 
plication of an intense heat. 

6. That in general light is not reabsorbed by phosplioresceal 
minerals when exposed to its action. 

6. That the phosphoric hght developed by heat is unconnect- 
ed with the light given out by attiition, as bodies deprived of 
the former stiil ret^n the power of giving out the latter. 

7- That this phosplioric tight has the same properties m the 
threct hght of the sun or any other luminous body. 

8. That as there are specimens of most of the substances 
contained in the preceding table, that are not phosphorescent by 
heat, it cannot be regarded as an essential character of thoae 
minerals that possess it. 

EsK-HiLL, Auguat 31. 1819. 



Akt. XXX, — Account of the new Binary Galvanic Pile, in- 
vented by M. Zamboni*. 

i HE galvanic pile rccendy invented by M. Zamboni, and 
which he has called a Binary Pile, is composed only of two ele- 
ments, namely, a metal and a fluid. The metaUic elements rf 
the pile are twenty-nine small squares of tin-foil, about half an 
inch long on each side, and terminated by a very fine tail, from 
two to three inches in length ; and the fiuid element is distill- 
ed water, placed in thirty watch glasses, arranged circularly on 
a table. The water in every two adjoining glasses is connect- 
ed with one of the elements of tin, by placing the square por- 
tion of the tin in one glass, and the tail in the adjoining one in 
such a monner that the square portion is wholly immersed, while i 
the tail merely touches the fluid. When the metallic elements 

■ Fubliihed in Gilbcrl't Annalcn der Piyiih; lom. Ut. p. 141. 



Zamboni's A«cr Binary Galvanic Pile. 
all arranged in a similar manner, and when the first and last 
glasses communicate only hy means ol' all the intermediate ones, 
k will be found by making a communication between the first 
glass and the ground, and between the last and a good conden- 
ser, that the pile lias two poles, one vitreous and the other rean- 
■mis, the former corresponding to the small squares, and the lat- 
•fa to the long tails. 

■ If the pile is constructed with elongated rectangular pieces a£ 
.lio, no electricity is developed when the two extremities of the , 
.rectangles are equally immersed in the distilled water of the 
watch glasses ; but whenever they are immersed unequally, the 
dectridty exhibits itself at the poles, as in the construction 
already described, the \-itreous pole always corresponding to the 
larger surface immersed, and the resinous one to the smaller 
itRirface, so that the same pole may be rendered alternately vi- 
treous and re^nous, by immersing more or less of the nearest 
dsc^the rectangles of tin. 
When elements of zinc or copper are substituted in plaoe ' 
t^ the tin, the same etfects are producetl ; but no indications af 
dectriaty arc obtained from oxide of manganese. 

A pile constructed in the preceding manner does not charge 
,die condenser instantaneously. The electricity does not appear 
U about the end of half a minute, and often longer, and it then 
radually increases. This effect might be ascribed to oxidation, 
I the pile would then have three elements ; but at the end of 
iveral days the developement of electricity was as powerful as 
0t the moment when the apparatus was arranged, ahhough not 
tiie slightest trace of oxidation could be perceived. When y.inc 
iras substituted for tin, the electricity chniinished as the oxida- 
4ioii iiu^eased ; it then disappeared and afterwards reappeared, 
with an opposite character. Hence it is manifest, that the de- 
velopement of electricity in the Binary Pile is not owing to the 
ifffiidatiun of the metal. 

A pile constructed with ten discs of tinned paper, without any 
ler substance, produced, in about half a minute, a deviation 
a third of an inch in Bennefs electrometer, furnished with a 
indenser. The tinned face possessed vitreous, and the paper 
,fct« re^ous electricity. This effect invariably increased with 
the number of the discs. 



S90 ZftmboniV N/m Binary Galvanic Pile. 

Anolher pile of discs of tinned paper, having the paper face 
covered with a film of honey, in order to keep up a oonstant 
humidity, likewise gave signs of electricity, but it required ftoni 
forty to fifty discs to produce the same degree of electricity as 
the preceding pile of tisn discs of tinned paper ; and the electri- 
city was besides of an opposite character, the honey b«ng vi- 
treousty, and the tin resinously, electrified. On the following 
day the electricity had rapidly diminished, and at last it com- 
pletely disappeared, the paper having been penetrated through- 
out with the honey, and the tin being equally in mitact by its 
two surfaces with the latter substance. 

A pile of discs of tinned paper, in which all the discs had 
been glued together, gave no electrical indications, because the 
metal was equally in contact with the paper at each of its faces. 

When a binary pile, like any of the preceding, has become 
inactive, its ener^ may be restored, by simply raising the discs, 
which, by the action of the air, will diminish the influence of 
humidity upon one of the faces of each disc. The binary piles 
indeed do not produce any effect, unless the touching surfaces 
of the metallic and the fluid element are unequal. 

The energy of the binary piles is much influenced by the 
conducting power of the fluid which forms the humid element. 
A few drops of a solution of sal ammoniac added to the distilled 
water, augments a little the electricity of the pile ; but if wo 
continue to add more, a diminution of action takes place, and at 
last the energy of the pile is destroyed. Hence, it foIlowB, that 
the humid element must be an imperfect conductor, 



Art. XXXI. — Account of a Reviarkable Comet which hat re- 
Utmed to our System in 1786,1793, 1801, 1805 and l%\%*. 

X. HERE are few events in the natural world, which excite a 
more general interest than the appearance of remarkable comets- 
Associated by the vulgar with tlie physical and political conTul- 
.•iions of OUT globe, and regarded by astronomers as capable of 
producing the most overwhelming effects in their passage across 

* Thia srtirle is draw-n up princiimTIv from lettcrG of Barou Voii Zoeh addiessed 
to one of Dur correspondenla.— Ed. 
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Ueemmt of a Remarkdle Comit. 991 

the planetary orbits, they have acquired, as objects of terror, a 
d^ree of imporUtnce which they cuuld not have commanded as 
ok^ects of science. 

As the comet of 1682 is the only unequivocal instance in which 
these bodies have re-visited our system, astronomers have expe- 
nenced no inconsaderable difficulty in assigning some reasonable 
attributes to these mysterious strangers. Under such circum- 
stances, the discovery of a comet which has retiu-ned Jive times, 
which never ranges beyond the orbit of Jupiter, and which may 
therefore be regarded as forming part of our own system, is an 
event peculiarly interesting to asti-onomers. Its short period of 
little more than 3^ years, and its mean distance I'rom the sun, 
which is not mucli greater than twice diat of the Earth, connect 
it in a particular manner with the part of the system in which 
we are placed ; and when we consider, tJiat in the performance 
of its triennial rounds, it crosses the orbit of the Earth more than 
^ty times in the course of a century, we cannot but consider 
the probability of a collision as greatly increased. 

This remarkable comet was discovered at Marseilles by M. 
Pons on the 26th November 1818, in the constellation Pegasus. 
It was eawly seen through a night telescope, and had a diame- 
ter of from five to mx minutes. The parabolic elements which 
were computed for it by M. Bouvard, did nut represent the ob- 
servations with sufficient accuracy. The difference between the 
theory and observation, was reduced from S' to S(K by the el- 
hptical elements computed by M. Enke, Joint Director of the 
Observatory of Sceberg, which we published in p. 200. of our 
last Number. 

As this comet had a short period of little more than 3j years, 
or 1202.54 days, astronomers naturally conjectured that it must 
have been repeatedly observed ; and they soon found tliat it 
had a considerable resemblance to the comets of 1786, 1795 », 
1801, and 1805, Dr Maskelyne had observed it on the SOtli, 
21st and 24th November, and compared it with three small stars 
of the 7th and 8th magnitude, whose positions are unfortunately 
not known. 

The following elements of its orbit as calculated from the ob- 
servations made in 1795, 1805, and 18}|, have such a angulai 
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ooinddenoey as to put it beyond a doubt that they are the same 

comet 

Comet 2^1796. 

Passage of periheUon, Dec. SI. 48881 

Mean time at Grotha. 

Longitude of perihelion, 

' ■ node. 



Inclination of cniHt, 
Angle of eccentricity y 
Logarithm of half the greater aids, 
Half the greats axis, ' 

Comet of ie05. 
Passage of perihelicm, November 2L 5064. 

Mean time at Paris. 
Longitude of perihelion, 
' node. 



16©* 49^ 9i" 

335 13 5 

13 45 48 

58 08 48 

0.8449907 

2.S145 



156' 47' 19*^ 
334 20 5 

13 83 30 

9.53S016S 

2.213 

0.8462 
1202.5 days. 



Inclination of the orbit, 

Logarithm of the perihelion distance. 

Half the greater axis, 

Eccentridtv, ... 

Period, 

Comet of 1S\1, 
Passage of perihelion, mean time at Gotha, Jan. 27. 28977 
Lon^tude of perihelion, - - 16©* 69^ 16" 

node, . - 334 85 

Inclination of orbit, - - 13 37 

Angle of eccentricity, - - 58 2 58 

Logarithm of half the greater axis, - 0.34500 

Half the greater axis, - - 2.2181 

Period, - . - 1202.54 days. 

From these elements, M. Enke has calculated the fc^owing 
ephemeris for the months of July, August, September, and 
October. 





Bi^t Aicentioib 


Dtdiiumon, South. 


1819, July 10. 


326° 49* 


28' 48' 


20. 


822 26 


24 54 


80. 


817 47 


20 51 


Aug. 9. 


818 17 


26 29 


19. 


809 20 


26 47 


— 29. 


306 11 


26 48 



Tttwrwdjive 


timu to OUT System. 




Right AKenBion. 


DecUnallon, 


1819, Sept. 8. 


303- 54' 


26° 35' 


18. 


802 29 


26 13 


S8. 


301 51 


25 45 


Oct. 8. 


301 63 


25 13 


18. 


302 29 


24 39 


— sa. 


303 33 


24 2 



aw 



From this ephemeris, it appears, that this comet is at present 
a opposilion to the sun, and may be seen by very powerful tele- 
^^copes. Its distance from us, however, is nearly double that Qi 
l&i& sun i and tliough many eminent observers are in search of 
iLt, we have not yet heard of its ro-diacovery, and fear that it may 
pass to its aphelion without being noticed. 

Although this comet approaches nearer Mercury than any of 
the other planets, and will dierefore be disturbed by its action, 
_yet there is reason to think, tliat astronomers will have frequent 
f^purtunities of watching the appearance and motions of this 
interesting inhabitant of our system, and will thus be enabled to 
. throw new hght upon a class of bodies which they have had so 
;;^w opportunities of studying. 
14^ ■ 



o^xx. XXXII.^iVbfM:e ridding the discovtry of the Skele- 
- ton (^a WhaUi on the estate of Airthrey, near Stirling, the 

• prt^teriy of Sir Robert Abercromf^, Baronet. Communica- 
ted by RoBEBT Bald, Esq. F. R. S. E., M. W. S., and 
G. S. L. 

.XuMEDiATELY adjoinmg the gate of the cast approach to Air- 
threy Castle, and near the Hill of Dunmyat, one of the Ochill 
.Jlountmns, there is a conaderablc piece of flat ground, covered 
^th peat earth. The covering of peat earth varies in thickness, 
^tom a few inches to about four feet. Under it lies a blue co- 
loured ^t or sludge, many feet in depth, this last being evident- 
f the alluvial deposit of the River Forth at some remote pe- 



Several years ago. Sir Robert Abercromby, in carrying for- 

^rard the extenave improvements of his estate, began to drain 

above meutioned piece of ground, which was tlien very soft 



Mr BaTd on the Skeleton of a Wka^. 
and marshy. In the course of this operation, tJie workmen, in 
deepening the cast ditch, forming the marcli with the estate of 
Powis, the property of Edward Alexander, Esq. came upon a 
substance wJiich they concrived to be the trunk of a tree, many 
small branches of trees having occurred in the digging oif this 
ditch. In the month of July last, in order to render the drain- 
age more complete, the march-ditch was still farther deepened, 
when the workmen were again obstructed by what they consider- 
ed as the tree before noticed. Tliey began to cut it with hat- 
chets, but they hadnotproceededfarwith the cutting, before they 
discovered that the substance was bone, and not wood. This de- 
termined them to remove the earth-cover all around. They 
soon ascertmncd that the bones belonged to the skeleton of some 
animal of very great magnitude. This created no common inte- 
rest, and Sir Robert Abercromby gave orders to his workmen 
to proceed carefully in searching for the bones. Each day as the 
bones were found, he caused them to be washed, and deposited 
in a place of safety in his court of offices. 

The skeleton is evidently that of a whale ; and the animal 
appears to have been about 72 feet in length. The greater part 
of the bones were found at the depth of about four feet and 
a half, but some were nearer to the surface. The bead was 
lying across the march-diteh, the jaw-bones projecting a few 
feet over Sir Robert Abertroinby's march-line into the estate 
of Powis. The tail lay in a westerly direction from tJie 
head. Though the bones were a httle disjo'med, yet they lay, 
upon the whole, in a regular portion. The bones which have 
been preserved consist of the (.Tanium, numerous vertebr«, se- 
veral ribs, the jaw-bones, and the bones of the swimming-paws, 
with some smaller bones ; likewise some bones of the ear, parti- 
cularly the mastoid process, which is remarkably hard, and some- 
what of the shape of a large shell of the genus Cyprsea, for 
which it was at first mistaken. Some of the ribs are 10 feet 
in length ; and it is remarkable that one of diem had been bro- 
ken and healed again, being, as usual, much thicker at the place 
of fracture. The bones arc in general firm, and in a slate of 
good preservation, excepting the jaw-bones, These last were 
immured chiefly in the dry bank upon the side of the ditch ; 
and upon exposure to the air, the cellular structure speedily fell 
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to povder. Bones of equally open structure, which lay in the 
sludge, remain very entire. 

The ^tualion in which this skeleton has been found, natural- 
ly suggests several very interesting points of inquiry connected 
(with Geologyj and in particular with the changes which have 
taken place in the bed of tlic River Forth. 
The skeleton, and the place where it was found, have been 
minutely examined by my friends, Thomas Allan, Esq. and 
James Jardine, Esq. Fellow of the Royal Society of Edin- 
bur^, and by Patrick Neill, Esq. and Melville Burd, Esq. 
Members of the Wernerian Society of Edinburgh ; and Mc 
Jardine has ascertidned, with his usual accuracy, that the 
place where the skeleton was found, is SO feet higher than 
the surface of the highest tide of the river Forth at the pre- 
sent day. This circumstance leads to this legitimate conclu- 
sion, that the tides in ^the River Forth at some former pe- 
tilod rose much higher than they do at present. Now, as in ail 
tiie alluvial land which stretches along the Hiver Forth, beds of 
aea-shells are found, it appears that the waters of the ocean 
must, at a remote period of time, have extended over all 
the flat lands or carses both to the west and east of Stirling 
Casde. At that period, the picture«jue greenstone rocks of 
Stirling, of Abbey Crmg, and of Craig Forth, roust have form- 
,«d islets in the sea, having an aspect somewhat similar to those 
^ the Forth near Queensferry and Lath at the present day. 
■We have every reason to believe that matters continued very 
long in this utuation; for we know from actual trials made, 
'tiiat the alluvial sUl or sludge in the district of Stirling, is in 
lome places nearly 100 feet in depth. 

To the eastward of the place where the skeleton was found, 
ire the remiunsof a Roman Causeway, The traces of this cause- 
iiny were some years ago distinctly seen, while the present road 
^Inr the foot of the Ochill Mountains was forming. This cause- 
,yay led southward to the Manor-ford or passing-place upon the 
"^ver Fortli. Here there was a Castellum, which is now de. 
Iljbtoyed, but wbicli was in good preservation within these last ' 
forty years. It appears, therefore, that since the time of the 
Roman invasion, very little change has taken place either upon 
the bed of the Forth at this place, or upon the level of the 
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adjacent banks. Whether we 8Uf^x)se the waters of the ocean 
to have subsided to the extent of twenty feet, or the banks cf 
the Forth to have been elevated to that extent, we may safely 
ascribe the stranding of the whale, of idiich the skeleton has 
now been found, to a period much more remote than the Chris- 
tian Era. 

There was found close by the skeleton two jneces of stag'^s 
horns, through one of which a hole appears to have been per- 
forated of about an inch in diameter. 

I intend that a plan of the grounds adjcnning the spot where 
the skeleton was found, should be made ; and I mean, along, 
with it to give a minute account of every particular attaiding 
this very interesting occurrence. 

The lovers of natural history are under great obligations to 
Sir Robert Abercromby, for the attention he paid in searching 
for, and securing the bones of the skeleton. It may be added,- 
that he has in the most polite and handsome manner presented 
the whole to the Museum of the University of Edinburgh, 
where they are now deposited. 

Alloa, 1 

1^ September 1819. j 



Art. XXXIII. — Additional Facts relative to the Hyposulphu^ 
rous Add*. — By J. F. W. Herschel, Esq. F. R. S. &c. 

XN order to obtain the hyposulphurous acid in a state of insu- 
lation, a dilute solution of hyposulphite of strontia was mixed 
with a slight excess of dilute sulphuric acid, and the mixture, 
well agitated, divided into three portions, which were poured on 
as many filters. The first was received into a solution of sub- 
carbonate of potash, from which it expelled the carbonic acid, 
giving no precipitate, nor causing the Slightest turbidness, thus 
proving the complete separation of the strontia. The liquid 
neutralized by acetic acid, affected all reagents predsely as a so- 
lution of hyposulphite of potash, somewhat contaminated with 

* See p. 8. of this volume. 

1 
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sulphateandacetate, would have done. The second portion receiv- 
ed successively into nitrates of silver and mercury, precipitated 
the metals copiously in the state of sulphurets, but produced 
no effect on solutions of copper, iron, zinc, &c. The third had 
an add, astringent and very bitter taste. When fresh filtered 
it was clear, but became milky on standing, depositing sulphur, 
and evolving sulphurous acid. A moderate exposure or a 
gentle heat effected its entire decomposition. The same results 
are obtained when dilute sulphuric acid is made to act on an 
excess of hyposulphite of baryta, suspended in a large quantity 
of water. 

These results confirm the opinion of Gay Lussac on the con- 
stitution of the hyposulphites, by separating their acid with all 
its characters^ while they are unfavourable to the original idea 
of Berthollet, which makes them sulphurets of sulphites, or 

S + •] (S + 2 O) + B [-as well as to the strange hypothesis 

since advanced by Ampere in the Annates de Chimie (1816), 
which regards them as sulphites of sulphurets, (S + 2 O) + 
(B + S), making the alkaline quality of the base (B) survive its 
saturation with sulphur. 

The habitudes of oxide of silver in union with this acid are 
very peculiar. The strong afiinity . between these bodies is 
shewn by the following facts. I poured hyposulphite of soda 
on newly precipitated oxide of silver; hyposulphite of silver 
was formed, and soda in a caustic state set at liberty, the only 
instance I believe yet known of the direct displacement of a 
fixed alkali by a metallic oxide, via humidd. On the other 
hand, hyposulphurous acid, newly disengaged from the hypo- 
sulphite of biiryta, readily dissolved and decomposed muriate of 
silver, forming a sweet solution, from which alcohol separated 
the metal in the state of hyposulphite. Thus, the affinity be- 
tween this acid and base, unassisted hy.any double decomposi^ 
tiofij is such as to form an exception to all the ordinary rules of 
chemical union. 

The neutral hyposulphites readily dissolve and decompose 
the chloruret, carbonate, phosphate, borate, oxalate and sul- 
phite of silver, the arseniate less readUy, and the ioduret very 
sparingly. The sulphate is converted into sulphur^t, and free 
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salphuric add is formed. The tlieory of this change is *, 

{b + 2(S + 0)| + |(S + 0) + (S+30)| 

= |b + (S + 3 0)| + (S + ^) + (S + 30). 

The nitrate is converted into hyphosulphite or sulf^uret, 
according to the relative proportions of the salts present, their 
degree of dilution and temperature. 

I have already noticed the tendency of this acid to form 
double ssdts with the oxide of silver and various bases. Of 
these there appear to be two distinct genera, differii^ remark- 
ably in solubility, and in other characters as well as in the pro- 
portions of their component salts. The double salt, with base 
of potash, has been described; and we need only add, that as 
it precipitates not only when the carbonate, but also the sul- 
phate, nitrate, and probably any neutral salt of potash is pour- 
ed into a saturated solution of muriate of »lver in hyposulphite 
of soda, it may perhaps become a useful test of the presence of 
the former alkali, the salts of soda producing no such predpi- 
tate. 

Hyposulphites of Soda a/nd Silver. — When the last mention- 
ed solution of muriate of silver is evaporated gently, a copious 
formation of thin silky plates takes place, aggregated in tufts, 
and mixed with a good deal of deposited sulphuret of silver. 
They have a most intensely sweet taste, and are easily soluble 
in water. The same solution allowed to cool, after a very 
slight evaporation, deposits a small quantity of minute, hard, 
brilliant crystals, in the form of lance heads, with a very sharp 
and a very blunt point opposite each other, or flattened six- 
sided prisms terminated by dihedral summits. They are not 
very soluble, have a sweet taste, blacken by heat, melt and give 
a bead of sulphuret of silver enveloped in a salirie scoria. I 
could not collect enough for analysis. 

Hyposulphites of Ammonia arid Silver. — ^When hjrposul- 
phite of ammonia is poured on muriate of silver, it dissolves it ; 
and if into the saturated solution alcohol be poured, a white salt 
is precipitated, which must be violently expressed between blot- 

* B = bate ; S, iiilphur ; t, silver ; O, oxygen. 
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ting paper, and dried in vacuo. It is very readily soluble in 
water. Its sweetness is ininiixed with any other flavour, and so 
intense as to cause pain in the throat. One grain of the salt 
communicates a perceptible sweetness to 32,000 grains of water. 

► If the alcoholic liquid Ik? evajmrated, tlun lengtliened hexoiigular 
.fUtes are sometimes formed, which are not altered by keeping, 
'taoA conast of the same principles. 
When the hyposulphite of ammonia refuses to dissolve more 
muriate of silver, if an additional quantity be added, it is rapidly 
«onverted into a white crystallized powder. It is extremely in- 
soluble in water, but readily and abundandy in ammonia, forming 
an intensely sweet solution, from which an acid precipitates it un* 
altered, even when copiously diluted. Dried in vacuo, and kept in 
B closely stopped vessel, it blackens and undergoes spontaneous 
decomposition. The phial, whenever opened, is found full of 
sulphurous acid ; and when washed with ammonia, a consider- 
able readuc of sulph\iret of silver ia left, Heat eft'ccis the same 
change at once. 

29.3 grains of the soluble variety above described gave 11.9 
sulphuret of silver, which agrees w ithin moderate limits witli a 
con^ioffltion of 3 atoms hyposulphite ol' amnionia + 1 atom hy- 
posulphite of silver. Hence it is very pmbabie, that the inso- 
^Llubic variety con^sts of the same con)]xinent salts united atom 
^po atom. 

K» Hyposulphites of Lime and Silver, — When hyposulphite of 
lime is mode to dissolve as much muriate of silver as it will rc- 
tain, if alcohol in pretty large quantity be added, and well agi- 
tated, a white salt precipitates, which is found to retmn scarce- 
ly any pwtion of muriatic acid after washing in fresh alcohol 
and fordble expression, the whole muriate of lime formed binng 
—■carried off by the alcohol, which, on examination, is found to 
^ncHitain it in abundance. This proves the mutual decomposi- 
^ption. This salt, however carefully drieil in vacuo, leaves a 
'pOTtion undissolved when put in water. Like all tlie o'.her salts 
of this class, it is intensely s«'eet, and is decomposed by a mo- 
derate heat. 

When an additional dose of muriate of silver is added to its 
saturated solution in hyposulphite of lime, it is immediately 
converted into a voluminous crvstalline powder oPvcrv difficult 
rdS 
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solubility in water, but readily and abundantly taken up by 
ammonia, giving an intensely sweet solution. If the water in 
which this salt is washed be evaporated ever so Utile, thin rhom- 
boidal plates, as acute las those of sulphate of lime, are formed 
on the surface while hot, though the whole saline contents of 
the liquid are trifling. This salt suiFers partial decomposiUon 
by keeping, though in a far less degree than the corresponding 
salt of ammonia. It seems, from some experiments, to contain 
its component salts united atom to atom. 

Hyposulphite of Strontia and Silver. — There seems to exist 
but one variety of this double salt ; at least when on the insolu- 
ble powder formed by the action of hyposulphite of strontia upon 
muriate of silver, an additional portion of the former is poured, 
very little, if any, is taken up ; the Uquid acqmres no percepti- 
ble sweetness, and scarcely affects hydrosulphate of potash. 
But the powder itself presents all the phenomena of a double 
h3rposulphite, giving an intensely sweet solution with ammonia, 
and affording, by analysis, both the hyposulphites and a por- 
tion of the metallic muriate. 

Hypostdphite of Lead and Silver. — When nitrate of lead is 
poured into a solution of hyposulphite of lime and silver, both the 
metallic hyposulphites separate in a white powder, but whether 
in combination or mixture seems not easy to deterifline. 

The estimation of any muriatic acid which may be present in 
these and similar compounds, seems most easily accomplished 
by nitrate of silver, made to act on them in excess, and assisted 
by heat. This, as I have shewn^ determines the complete de- 
struction of tlie hyposulphurous acid. Sulphuret of silver is 
formed, mixed with muriate, should any of the latter acid be 
present. This may be, however, completely separated by treat- 
ing the precipitate (most carefully washed from any remains of 
the nitrate) with a weak solution of hyposulphite of soda added 
in repeated affusions. The washings so obtained may be pre- 
cipitated by hydrosulphate of potash, and the precipitate which 
falls, corresponds after the usual reductions, to the muriate of 
silver or muriatic acid present. 

London, ) 
Afoyl5. 1819. i 
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Art. XXXIV, — Account of the Large Comet 0^1819. 

JL HIS large and interesting comet was seen at Edinburgh on 
the 1st of July, about 11 o^dock in the evening. It appeared 
in the northern part of the horizon, about 15° to the west of 
north, and with an altitude of little more than 8°. Notwith- 
standing its proximity to the sun, being only about 19° from 
that luminary, it exhibited a very large and brilliant nucleus. 
Its tail, which was so highly transparent, as to permit the 
smallest stars to be seen through it, was directed to the zenith, 
and did not extend more than 2° or 3° from its body. The 

direction of its motion was almost due north, and it was ob- 
vious, from the rapid diminution of its magnitude and lustre, 
that it was moving away from the Earth with a very consider- 
able velocity. 

Our celebrated Astronomer Royal, Mr Pond, observed the 
comet with his usual accuracy, and obtained the following results : 

1819. 
Julys. 

7. 

11. 

From these data, Mr Charles Rumker, an excellent and zeal- 
ous astroncHner, computed the elements of its orbit, which he 
had the kindness to transmit to us on the 16th July, and which, 
though only a first approximation, were wonderfully accurate, 
when compared with the results of more numerous observations. 

Mr Pond continued to observe the comet on the 18th, 22d, 
a8d, £4th, 25th and 26th of July, and having communi- 
cated the results to Mr Rumker, that gentleman deduced from 
them the following elements : 

Passage of the perihelion, 1819, June 28. 485132. 

Longitude of the node, - - 9* 3° 53' 40" 

JiOn^tude of the perihelion upon the orbit, 9 20 47 59 

Inclination of the orbit, - - 80 7 41 

Logarithm of the perihelion distance, - 9.6592732 

Perihelion distance, - - - 0.362476 

Motion, - - - Direct. 



Mean time at 


R. Ascens. of 


Declination 


Greenwich. 


Comet. 


Nortli. 


12»» 6' 55".3 


6h 51' 35".6 


43° 41' 13" 


11 53 2.0 


7 8 9.5 


48 17 41 


12 6 7.4 


7 22 20.2 


50 31 22 
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The following Table, calculated by Mr Rumker, contains a 
comparison of Mr Pond'*s observations, with the results calcu- 
lated from the preceding elements. 






1819. 
July 18. 

22. 
23. 
24. 
25. 
26. 



Mean time at 
Gr3enwich. 



11 51 49 

11 49 58.5 

11 48 5 

11 46 9 

11 44 9 



Observed Lon- 
gitade of Co* 
met 



3 17 
3 19 
3 19 
3 20 
3 20 
3 20 



54 41 
29 23 
51 38 
13 26 
34 47 

55 89 



Calculated Lon- 
gitudeof Co-^ 
met. 



3 17 
3 19 

3 19 
3 20 
3 20 
3 20 



55 33 
29 31 
51 49 
13 34 
34 50 
55 34 



Dilferenee be- 
tween OinerT. 
and Calcuiet. 

+ 62' 
+ 8 
+ 11 
+ 8 
+ 8 
+ 6 



• 


Mean time at 


Observed Latitude 


Calculated Lati* 


DiffVirence be- 
tween ObeeiT. 
and Calculat. 




Greenwich. 


vf Comet. 


tudc of Comet. 


1819. 
July 18. 










llh 34' 38'''.7 


29"56'10^N. 


29^ 56' 20^N. 


+ ic 


22. 


11 51 49 


30 19 35 


'30 19 2 


— 33 


23. 


11 49 58.5 


30 22 44 


30 20 45 


— 1'59 


24. 


11 48 5 


30 25 42 


30 18 55 


— 6 47 


2.5. 


11 46 9 


30 28 14 


30 19 6 


-98 


26. 


11 44 9 


30 30 4 30 20 — 10 4 



The increasing error in latitude, seems to indicate an ellipti- 
cal orbit. 

M. Santini, Director of the Observatory at Padua, computed 
the following elements, from observations made under unfavour- 
able circumstances. 

Passage of the perihelion, 1819, June 26. 79835. 

Longitude of the node, - - 9» 3* 23' S'' 

Longitude of the perihelion, - 9 1114 

Inclination of the orbit, - - 81 87 15 

Logarithm of the perihelion distance, - 9.489446 

Perihelion distance, - - - 0.80863 

Logarithm diurnal motion, - - 0.725959 direct. 

M. Nicolai, Director of the Observatory at Manheim, obtain- 
ed the following e' 

Passage of tlie p 1, June 28. 13889^ mean time at 

Manheim. 
Longitude of the . 9» S'4$'a''' 
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Lon^tude of the perilielbii, - i)" 19° 16' 0" 

Inclination of tile orbit, - - 80 27 

Logarithm pcriliehon distance, - 0.35178 

At. Bouvard, Director of the Royal Obwrvatory at Paris, luis 
published the following elements in the Ann. de Chimie et Phy- 
tigtie. 

Passage of the perihelion, 1819, August 3. 2 hours. 
Longitude of the node, - - 9" 8° 39' 

Longitude of the perihelion, - - 3 15 

Inclination of the orbit, - - - 4 S 15 

Perihelion distance, - - - 0.63459 

The elements computed by MM. Ruinker, Siintini and Ni- 
oolaj, agree verv well with one another ; but those of M. Bou- 
vftrd ore so widely different tVom them, that we are forced to 
conclude, that some very serious error has been committed in 
the observations, or, what is far more likely, in the calculations 
<rf the French astronomer. 



JksT. XXXV. — Quarterly Abstract of the Diurnal Variation 
of the Magti^t'w NeedU. By Colonel Beaufoy, F. R. S. 



Monthly mean 


Varintion of the MagneUc Needle, 




Variation West. 


ll 




1817. 


1818. 


1819. 




( Moriung, 


24° 81' 52" 


21' 34 0«" 


21- 32' se- 


Afsil. 


Ncn, 


21 U 43 


24 44 50 


al 43 09 




LEvening, 


24 35 58 


24 36 36 


24 34 59 




' Morning, 


24 32 20 


24 36 18 


24 32 42 


May. 


N(«n, 


24 42 35 


24 45 49 


24 11 22 




_ Evenmg, 


24 34 45 


24 38 35 


24 31 10 




' Morning, 


24 31 09 


24 33 il 


24 31 28 


June. - 


Noon, 


24 42 14 


24 45 11 


21 41 11 




Evening, 


21 34 45 


24 37 -10 


21 35 09 




Morning, 


24 31 14 


21 31 21 


21 32 31 


JOLY. - 


Noon, 


24 42 06 


24 44 69 


21 42 12 




. Evening, 


24 35 43 


21 38 11 21 35 37 |l 



Bushey Heath, ^ 
Stanmoke, Aug. S. 1819. J 
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Art. XXXVI. — Proceedings of the Royal Society of Edk^- 
burgh^ — continued from last Number, p. 195. 

Feb, 15. 1819* L he continuation of a paper by Dr William 
Alison was read, entitled, ^^ Observations on some late Inqui- 
ries into the Physiology of the Nervous S3^tem, particularly 
into its Connection with Muscular Motion, Secretion, and 
Animal Heat.*" 

The leading doctrine of this paper is, that there is no prorf 
in the writings of physiologists, of the nervous system being 
essentially concerned in any of those functions of the living 
body, which are performed without the intervention or coii- 
sciousness of the mind, — that is, in any of the functions which 
constitute the organic life of Bichat and others ; that the direct 
dependence of any of these functions, or any agency of the 
nervous system is, in the present state of our knowledge, an 
hypothesis, unsupported by direct facts, and contradicted by 
much probable evidence ; and that the office of the nervous 
system, in the natural and healthy state, may be said to be 
merely to minister to the wants of the mind, and maintain the 
connection between mind and body. 

The autlior arrives at this conclusion, from an examination 
of the different classes of facts, which have been at different 
times ascertained by physiologists, in regard to the connection 
of changes in the nervous system, with muscular motion, secre- 
tion, and animal heat. In regard to the first of these, it ap- 
pears clearly, that two kinds of effect upon muscles have been 
observed to result from changes in the nervous system. 1. That 
the contractions of many muscles may be directly excited by 
such changes ; and, 2. That the irritability (or tendency to con- 
traction in certain given circumstances) of all muscles, may be 
variously modified by such changes. The first kind of agency 
appears to be exerted solely on the voluntary, the last chiefly 
on the involuntary muscles. But it likewise appears, from all 
the facts hitherto ascertained on the subject, that the irritabili- 
ty of muscular fibres in the living body, is inherent in them- 
selves, and is in no case directly dependent on any agency of 
nerve*. So far there is no material difference between the doc- 
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trine here maintiuned, and that of Haller and his foUowcTB, 
which has been lately espoiified, and strongly supported hy Dr 
Wilson Pliilip. 

The observations made by this last gentleman, on the diiFe- 
r rent effects of physical agents applied to large and to small por- 
I tioDs of tile brain, on the two great classes of muscular organs,^ 
I tile former affecting chiefly the actions of the involuntary, and 
the latter, particularly when touching the origins of the ner^'es, 
exiting the voluntary muscles, — have induced the author of 
this papei', to add one to the many conjectures already hazard- 
ed, in regard to the use of the ganglia, and of the great sym- 
pathetic nerve, from which the involuntary muscles are chiefly, 
and many of the voluntary are partly supplied. These he sup- 
]9oaes to concentrate, and to increase the influence, upon the or- 
gans which they supply, of changes which extend to large por- 
. fions of the ner\-oufl system ; and he gives reasons for conjec- 
turing, that changes of this kind may be produced on the ner- 
vous eystem, hy those sensations, emotions, and pulsions of 
mind, which are known particularly to affect those muscles, 
both voluntary and involuntary, which are supplied with nerves 
firom the ganglia ; and thence concludes, that die transmission 
<rf the effect of such changes, may be the principal object of 
ihis arrangement of neiTes. 

In regard to the connection of the nervous system with secre- 
tion, the author contends, in opposition to several eminent phy- 
wolo^sts, 1. That the nature of the actions of nerves is proba- 
bly not galvanic ; and, 2. Even if they be galvanic, that these 
actions appear, from facts already known, not to be essentially 
concerned in secrerion. And in regard to its connection with 
snimal heat, he contends, 1. That no necessary connection be- 
tween the evolution of animal heat, and any influence that can 
be derived from the nerves, has been established by the recent 
inqiuries on this subject; and, 2. That the other cause, com- 
monly assigned since the time of Black and Crawford, for tlijs 
function of animals, certiunly exists, and is adequate to tlie ex- 
planation of the phenomena. 

it can be ascertained, by this kind of examination of the 
ascertained in this department of physiology, what func- 
»e merely subject to the occasional controul, and what are 
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permanently dependent on the condition of the nervous system, 
the author conceives thai two advantages to die science will re- 
suh: 1. ThatgreatersimpUcity and precision will be given to our 
views of the office of the nervous system ; and, 2, That a more 
systematic arrangement of tlie science, than has been usiuUy 
attempted, will be authorized. 

The animal life of Bicliot, sensation, thought, voluntary and 
instinctive motion, are manifestly dependent on the condition of 
the nervous system, and therefore on the functions of organic 
life, by which that condition is maintained. What may be cal- 
led the chemical functions of organic life, secretion, nutritioD, 
&c. are manifestly dependent on the vital property of irritabili- 
ty, as residing in the muscles of involuntary motion; but this 
property of Irritabihty has only an indirect dependence, either 
on the rest of the organic functions, or on any of die animal,^ 
on the former for the supply of blofxl, — and on the latter tot 
the arterializalion of the blood supphed. There may be irrita- 
bility where no action of nerves, and even where no nutrition is 
going on ; but there can be no nutrition, and no action of nerves 
without irritability. Hence the exercise of this property ap- 
pears to be the most fundamental of all the functions of living 
bodies ; and it seems as reasonable and expedient to begin the 
study of the animal economy, by an examination of its laws, as 
to begin the study of the actions of a machine at the point where 
the moving power is applied. 

March 1. — A paper by Mr Patrick Neill was read, eoiitled, 
" Description of a Singular Hail Storm in Stronsay." This pa- 
per will appear in a future Number of our Journal. 

At the same meeting, Dr Yule read a paper " On the Coni. 
fera;, with remarks on the use of Larch Bark in the Tanning 
of Leather." This paper is printed in the present Number, p.SlS. 
March 15. — A paper by Dr Brewster was read, " On the 
Optical and Physical Properties of Tabasheer," An abstract of 
this paper was given in our last Number, p. 117. 

April 5. — A paner b" Robert Bald was read, " On the tem- 
perature of Air 'n the Coal-mines of Great Britain." 
An abstract of t 'ven at p. 134. of our last Num- 
ber. 
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At the same meeting, an extract of a letter from M. Berze- 
lius to Dr Brewster, was read, on the Composition of Water, 
and on the Weight of an Atom of Hydrogen Gas. 

April 19. — Dr Brewster presented a iiotiee respecting the 
ext^ision of his theory of double refraction, to crystals with 
more than one axis ; and respecting a general law, relative to 
the compositioit of any number of polarizing and doubly re- 
fi-acting axes placed symmetrically round a given line. 

At the same meeting, James Russel, Esq. presented a notice 
mpecting a cow from Guernsey. This cow had one calf in 
June I8O6, and for several years, she ceased to give milk at 
the usual time that cows witli calf generally lose it. At the 
raid of nine, or nine and a half months, after she had been with 
the bull, the milk re-appeared in as great a quantity, and of 
as good a quahty, as at any former period, altliough she had 
w so calf. After this was observed to take place for several years, 
I thought imnecessary to make any farther trials for a 
vg^; but notwithstanding the change of circumstances, the ce&- 
a of her milk, and its re-appearance, took place exactly as 
■e. 

Jftttf 3. — Mr Leonard Homer laid before the Society an ac~ 
count of the art of hthography, and an analysis of some of the 
limestones generally employed. 

May 17. — Mr Lizars exhibited to the Society several speci- 
I mens of his new style of engraving on copper in alto relievo. 

At this meeting Dr Brewster laid before the Society an ab- 
■JKrsct of his experiments on the structure of tlie crystalline lens 
1 man, quadrupeds, birds, fishes, and whales, the results of 
trhicb were illustrated by models. 

The Society adjourned till November. 



k A»T. XXXVII. — Proceediugs of tlic IVemerian Natural Hla- 
tory Society. 

feb. SO- 1819- — -Utt HiBBEKT continued the reading of his 
piostical description of Shetland.— The first part of an ah- 
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stract ul' this paper, will be found in tlie present number. 

Art. \a. p. 296. 

Mar. 6. — Mr Campbell read an eloquent and interesting 
memoir on the scale of Being; a report of which will a|^>ear 
in an early number. 

Mar. SO. — The Secretary read a communicatjon from Dr 
Brewster, " On the Connection between the Primitive Forms of 
Crystals and the number of their Axes of Double Hefraction." 
_Dr Brewster finds dial all crystals with one axin arrange them- 
selves under a certain series of primitive forms, and that those 
with tioo axes arrange themselves under another scries ; while 
the remaining primitive forms are occupied by those crystals 
whose doubly refracting forces are in equilibrio by the combin- 
ed action of three equal rectangular axes. It is a curious 
and important result of these experiments, that they nearly 
harmonize witli the profound views in crystallography proposed 
by the celebrated Professor Mohs. 

April 3. — The Secretary read a communication from Captain 
Scoresby, On the best means of overcoming the obstacles to 
Discoveries in the Arctic Regions. Recourse must be had, he 
thinks, to overland journeys, made in the early part of the sea- 
son, and in the mornings and evenings while the snow is firm. 
Small vessels of 100 tons burden, but not exceeding 150 tons, 
might sail to the northern part of Baffin's Bay, with the view ol' 
wintering there. If the ships were to carry out with them Mor- 
ton's ajiparatus for drawing sliips on shore, (a machine which is 
now in use in the upper part of Leith harbour), and provided 
a sloping beach could be found, the vessels could easily be pla- 
ced beyond llie reach of tide or ice, so as to form a tolerably 
comfortable winter habitation. We do not enlarge on tliis sub- 
ject, however, as we have rea.son to believe that Captain Scores- 
by's views will be fiilly stated in llie work on Greenland which 
he has now in the press. 

April 10, — Dr Hibbert finished his geognostical description 
of Shetland. 

During the cc investigation, which continued for 

five months, Dr ivith several interesting simple 

minerals imbedd( -e and secondary rocks. These 

he particularly di )inting out the character of the 



extensive series of Shetland minerals which he presented to llie 
Sc-iety. 

Jpril 24i,^The Secretary read a notice by Mr Stewart, lec- 
turer on botany, regarding some rare plants of the class Crypto- 
gamia, lately found by him in the neighbourhood of Edinburgh. 
Qne effect of the fine autumn of last year, followed as it 
was by an unusually mild winter, seems to have been, that se- 
^veral of the musci, which are almost proverbial among botanists 
s being shy in produting fruit, have produced their capsules 
1 abundance : Among tliese may be mentioned, Hypnum 
prol^erum, Bryum rosevm, pwndatum. and Ugulaium. A- 
mong the greatest rarities were Buxbautma aphyUa and D'lphy- 
ta,umJbliosum, both which Mr Stewart found on the same turf 
/of peat-moss. 

At the same meeting the Secretary read a communication 
&om the Rev. Mr Young of Whitby, on a remarkable fossil 
animal found in the rocks near Whitby. The description was 
accompanied with a beautiful drawing, by Mr Bird, of this 
curious pctrilaction. 

May 1. — Mr Neill, the Secretary, read an accountof the dis- 
covery of the remains of the Beaver, dug up in Perthshire 
aiul in Berwickshire. This paper is printed in the first num- 
(ber of the Journal, p. 177. 

At the same meeting, Mr Bald read a series of observations 
-on the shape of Coal-fields in Scotland and England, He de- 
monstrated fay his descriptions, and the numerous beautiful 
.plans and maps which he exhibited, that these coal-fields are in 
jeneral bason-shaped, and that every where tliey exlilbit the 

Kne general gcognostical characters. He described particu- 
ly the various phenomena rcsidting from the dislocations 
__ slips in coal-fields, and noticed instances of the unchanged 
of the strata of this formation, where ^'ast beds of secon- 
dary greenstone overlie tlieni. 

May S3. — Professor Jameson read an account of a remark- 
able section of the mineral beds below Lothiaji Street, Edinburgh, 
ipxposed to view in the course of clearing out the ibundatii 
aiew buildings thci-e. — See our first number, pp. 138-141. 
The Society adjourned for the summer. 
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Art. XXXVIII— scientific INTELLIGENCE. 
I. NATURAL PHILOSOI'HY. 

ASTttOMOMV. 

1. Sccmid Cotnet of 1819.— On ihe 12ih of June 1819, M. 
Pons of Marstdlles discovered a small cornel in the Lion. It is 
inviable to the naked eye, and has no appearanc'C of a tail, and 
a very indistinct nucleus. 

His observations' were as follows: 

MeSD TimeutMarecilJ 

June 12. llh 13' 11" 
23. 10 31 30 
29. 9 43 12 

The following elements of a parabolic orbit have been calcu- 
lated by M, Gambard Junior. 

Passage of perihelion, June S6tli \^ G', Mean time at Paris. 
Perihelion distanw, - - - 0.88117 

Lon^tude of perihelion, - - 255° 51' 

. node. - - - 107 46 

Inclination of orbit, - - - 8 26 

Heliocentric motion, - - Direct. 

M. Gambardconcludetl, that on the 24th July, the distance 
of the comet from the Earth would l>e only about the 20th part 
of the distance of the Sun. 

2. New Orrery. — The Reverend G. Tough of Ayton has 
lately constructed an Orrery of a much improved form, which 
exhibits great ingenuity and mechanical skill. 

Ifl/, It consists of a large glass globe, mounted on a brazen 
stand, and splendidly illuminated with circles, golden stars, &c. 
which exliibit an interesting picture of the Heavens; and at tlie 
same lime, containing within it all the planets and satellites, ad- 
justed to true time, according to the latest discoveries. It dis- 
plays the solar system in motion, together with its relation to 
the celestial splie nature. 

af. The move -ilosed within the glass globe, are 

thus effectually s iry; ai]d the beauty of the me- | 
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a tarnishing, by its not being c 
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diatiism is preserved fro 
,1d the external lur. 

3d, Its motions are conveyed through slender tubes, and bol- 
!low pillars and arms, in Ruch a manner as to conceal Trom view 
llie clumsy appendages of large wheels, and almost every other 
Jpart of the apparatus, except the heavenly bodies tliemselvea 
^Boving in order round their respective centres. 
• 4^, The diurnal revolutions and those of the satellites can 
Hbt discontinued at' pleasure, in order to exhibit n more rapid 
circulation of the planets in t}ie ecliptic in their true proportion- 
^^1 periods, whereby even the slow motion of the Georgium Sidus 
s rendered visible to the eye, 

5th, When such exhibitions are not required to be made, the 
irhfJe may be kept in continual motion by a small time-piece, 
.and thus the orrery becomes a perpetual ephemeris, represent- 
Sng on inspection the true positions of the planets, the phenome- 
la of their seasons, occasioned by the inclination and parallelism 
f tfa^r axes, so far as known, the lunar phases, eclipses, &c. 



3. C«»"ious instance of nmisval Refraction. — When Captain 
Colby was ranging over the coast of Caithness, with the tele- 
W»pe of the great Theodolite, on the 21st June, at eight o'clocli 
^^~'. M., from Corryhnbbie Hill, near Mortlicb, in Banffshire, he 
fBliserved a brig over the land, sailing to the westward, in the 
Pentland Frith, between the Dunnet and Duncansby Heads, 
leaving sadsfied bimself as to the fact, he requested his assist- 
intg, Lieutenants Robe and Dawson of the Royal Engineers, to 
ook through the telescope, which they immediately did, and ob- 
mned the brig likewise. It was very distinctly visible for seve- 
•gi minutes, whilst tlic party continued to look at it, and to sa^ 
isfy themselves as to its position. The brig could not have 
een less than from 90 to 100 miles distant ; and as the station 
1 Corryhabbie is not above 2550 feet above the soa, die pheno- 
lon is interesting. The thermometer was at 44". The night 
Hd day preceding the sight of the brig had lieen continuaJly 
jUny and niisty, and it was not till seven o'clock of the even- 
; of the 21st that the clouds cleared off tlie hill. 
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4. Form of the Cornea and Crystalline Lens in the ^es 
of Oxen^ Sfc, — A very interesting series of experiments has lat©. 
ly been made by M. Chossat of Geneva, on the curvature of the 
refracting media of the eyes of oxen. His measurements were 
taken from the magnified images of the parts formed upon 
ground glass by a Megascope, and by this means he obtained the 
following results : 

1. The cornea of the ox is a segment of an ellipsoid of revolu- 
tion round the greater axis of the ellipse, which represents the 
horizontal section of the cornea. 

5. This axis is always inclined towards the nose, and forms 
mth the apparent axis an angle of 9® or 10° in oxen from se- 
ven to nine years old. 

3. The faces of the crystalline lens are segments of an ellipsoid 
of revolution round the smaller axis of the generating ellipse. 

4. The true axis of each face is always inclined without, and 
the two axes form with each other an angle of about 5° in oxen 
from seven to nine years old. 

5. In the elephant the cornea is hyperbolical. 

Our countryman Dr Thomas Young, had long ago remarked, 
that the curvature of the crystalline lens was sometimes, and per^ 
Iiaps always, either hyperbolical or elliptical. 



MAGNETISM. 



5. Variation and inclination of the Needle at Copenhagen,— ^ 
The following measures of the variation and dip of the needle 
have been published by M. Wleugel, who has been occupied 
for many years with magnetical inquiries. 

Variation of the Needle at Copenhagen. 



1649, 


10 &i East 


About 1656, it must have been 





1672, 


3 35 West. 


1806, 


18 25 


1817, Sept. 8. 


17 56 



The inclination of tho needle as recently determined is 17® 26'. 

During the int > 1806 to 1817, the variation on the 

'whole diminishec luent alternations. Xt has been 

observed, that tJ tion is greatest in the month of 

1 
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Seplembcr, and the dsily change is a maximtim about S o'- 
clock in the afternoon. The greatest magnitude of the diur- 
nal deviation does not exceed SO minutes in ordinary circum- 



ACOUSTICS. 

6. Subterraneous .Sounds in Granite Jiocks.^M. Humboldt 
was informed by most credible witnesses, that subterraneoiu 
sounds, likethoseofanorgaji, are heard towards sunrise, by those 
who sleep upon the granite rocks on the banks of the Oroonoko. 
He supposes tliem to aiisc from the difference of temperature 
between tlie external air and the air in the narrow and deep cre- 
vices of the shelves of rocks. During the day, these crevices are 
heated to 48" or SO". 'J"he temperature of their surface was of- 
ten 39°, when that of the air was only 28". Now, as this diffe- 
rence of temperature will be a maximum about sunrise, the cur- 
i rent of air issuing from the crevices will produce sounds which 
f may be modified by its impulse against the elastic films of mica 
that may project into the crevices. Messrs Jomard, Jollois and 
Devilliera heard, at sunrise, in a monument of granite, placed at 
the centre of the spot on which the Palace of Komak stands, a 
noise resembhng that of a string breaking. — Humboldt's Person' 
al Jfarralive, vol. iv. 



GALVANISM. 

I 7- Improvement upon the dry file of Zamboni.—ln construct- 
L isg the dry galvanic pile of Zamboni with tinned paper and 
black oxide of manganese, M. Zamboni recommends the use of 
tinned paper, which, when disposed alone in the pile, has the 
same polarity as when it is employed along with oxide of 
manganese. Tlie reason of this is, that a pile of tinned paper 
has electrical poles. But, whatever be the kind of paper 
which is used, the pile always increases in energy, and its 
polarity always coincides with that of a pile of tinned paper and 
o^e of maiiganese, when the paper has been impregnated with 
a solution of sulphate of zinc, and afterwards dried. In pre- 
paring llic paper M. Zamboni avails himself of a dry scafon. 
He spreads the solution of sulphate of zinc over the face of the 
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papiii-, which is uot covered with tin, and liaving dried it, . 
without taking aWay from the paper its own natural humidity, 
he covers this face with very dry oxide of manganese. The 
pile being llien constructed, it is carefully defended from the 
air. If the paper is not Hue and unsized, a little alcohd 
should be added to tlie solution of sulpliate of zinc. The best 
manner of preserving tlie pile, as Zambuni has ascert^ed by 
long experience, is to inclose it in a glass tube, whose diameicr 
is a little greater than that of the discH, and to run into the 
intermediate space a moderately warm cement of wax and turpen- 
tine. A pile of 2000 discs constructed in this manner, ^ves a 
spark visible in day light, M. Zamboni recommends the per- 
fect insulation of all the parts of the pile that require to be iit 
sulated. — Gilbert''s Annakn der Pkystk, torn. ix. p. 151. 

8. Hare's Galvanic Ittslrument called a Calorimoior. — ^Dr 
Robert Hare has laid before the Academy of Natural Sciences at 
Philadelphia, an account of a new galvanic instrument, which 
he calls Calorimoior, from the idea tliat the principle of galva- 
nism is a compound of caloric and electritaty. It consists of 80 
copper, and SO zinc plates, about 19 inches square, supported 
vertically in a frame, the different metals alternating at half an 
inch distance from each other, as shewn in Plate IX., Fig. 8. 
AU the zinc plates are soldered to a common slip of tin, and 
all the plates of copper to another common slip of tin, SO 
that each set forms one continuous metallic superficies. When 
the copper and zinc superficies are united with an interve- 
ning wire, and the whole immersed in a vessel containing 
an acid solution, the wire becomes intensely ignited; and 
when hydrogen is liberated, it usually takes fire, emitting a 
very beautiful undulating or coruscating tlame. By means of 
iron ignited in this appai'atns, a fixed alkali was decomposed 
extemporaneously. When hydrate of potash was applied 
to the conuecting iron wire while in combustion, by ]ila(nng it 
in small pieces in a flat hook of sheet iron, the evolution of pot- 
assium was demo ' ' by a rose-coloured flame. — See Ant- 
rican Journal of IV, vol, i. p. 413. 

9. Svker'sGi vnX in 1767.— M. Sulzer,inhis 
Nouvelle Thtori rabhshed in 1767, has given an 
accurate account vairic experiment, which is well 
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knuraii. *' If we join," sa\-s lie, " two pieces, one of lead, and 
the other of silver, so that their two etlges form the same plane, 
and if we bring (hem in conlact ivilh the longiie, we shall fed 
a taste approaching to that of vitriol of iron, whereas each piece 
taken separately produces no taste whatever. Is it not probable, 
tliat by this junction of two metals, there takes place a solution 
of one or other of them, and that the particles thus dissolved io- 
anuate themselves into tlie tongue ?" We have taken this curi- 
ous passage from Aldini's General View cf' the Application ^ 
Gelvaniam to Medical Purposes, p. 95. just pubhshed. 



II. CHEMISTRY. 

10. Beltitioa between the Specific Heat of Bodies and the 
Weight of their atoms. — In our last Number we mentioned the 
beautiful discovery of MM. Dulong and Petit, that tlie speta- 
fic heats of bodies are inversely as the relative weights of their 
atoms. Hence, the products of the weight of any atom by its 
corresponding capacity for heal, will be a constant cjuantity ; and 
it also follows, that the atoms of all simple bodips have exactly 
the same capacity for lieat. The following Table shews the re- 
sults obtained by these able chemists. 









Producta of tlie 




Specific Heat, thai 


Relative wdghis of 


iteight of each 


MamMofMelBle. 


of Water iKing 


the Atoms, thai of 


Atom by its curre- 




Unity. 


Oxygen being 1. 


aponding cnpadtj, 
4.BT7T. 


Blamutb, 


0.0*88 


13.30 


0.3630 


Lead, 


0.0393 


12.95 


0.3794 


Gold, 


0.0999 


12.43 


0.3704 




ao314 


11.16 


0.3740 


Tin. 


0.05U 


T.35 


0.3T79 


Silver, 


0.0557 


6.75 


0.3TS9 


Zinc, 


0.09*7 


4.03 


0373(1 


Tellurium. 


0.0913 


4.03 


0.3675 


Copper. 


0.0949 


3.95T 


a3TSS 


Nickel, 


0.1035 


3.69 


0.3619 




0.1100 


3.303 


0.3731 


Cobalt, 


0.149S 


g.46 


0.76H5 


eulphar. 


0.18BO 


2.011 


0.3780 



The mean of these results is 0.3752, so that if we tall S the 

specific heat of the body, and W the relative weight of its 

, ,, . „ '0.3752 
atoms, we shall have S = — ^r, — . _ 
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] 1. Sii^vlar Heat ckvdoped in the JitsUm of Tm and Pia- 
finum.— Mr Fox of Falmouth has found, that a very exlraor- 
tlinary degree of heat U developed by fusing together platmum 
and tin in the following manner. If a small piece of tin-fcnl is 
wrapped in a piece of piattnum-foil of the same Mze, and ex- 
posed upon charcoal to the action of the blowpipe, the union of 
the two metals is indicated by a rapid whirling, and by an ex- 
treme brilliancy in the light which is emitted. If the globule 
thus melted iB allowed to drop into a basin of water, it remains 
for some time red hot at the bottom, £uid such is the intenaty of 
tlie heat, tliat it melts and carries off the glaze of the basin 
from tlie part on which it happens to fall. We have seen the 
experiment perfonned repeatedly in the manner now described. 
Mr Fox has given an account of his experiments in the ^im. 
o^PAi/. for June 1819. 

12. Neie Mdal caUed Wodanium, discovered in/ Lampa£ut. 
—In examining a metallic mineral from the mine of Topschau 
in Hungary, which is conadered to be an ore of cobalt, M. 
Lampadius discovered a new metal amounting to 20 per cent 
united with sulphur, arsenic, iron and nickel. Wudanium, (so 
called from an ancient German god,) lias a pale bronze colour, 
similar to that of arsenical cobalt. The specific gravity is 
11.470. It is malleable, as hard as fluor-spar, and greatly aU 
Ij-acted by the magnet. It preserves its lustre in air, but with 
heat it is changed into a black oxide. Its solutions in acids are 
white, bordering upon wine-yellow. Its hydrated carbonates 
are equally white. The precipitate obtmned by caustic anuno- 
nia is of a pale blue colour. The alkaline phosphates and 
arscniates do not produce any precipitate in its saturated solu- 
tions. The same is the case with an inlusion of nut-galls. 
Zinc precipitates from its muriatic sululiou a black metallic 
powder. The precipitate produced by the triple prussiolc of 
potash is of a pearl grey colour. 

Af. Breithaupt considers the mineral which contains this new 
metal as a py rite- — ■'^ -n&s it Wodamum Pyrites. Itisharder 
Uian fluor-spar, '■an apatite, easily broken, and has 

8 specific gravit 'ts colour is a deep tin white, be- 

ooming grey at tarnished. The fracture is uii- 
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Kgqua], with large and small grains.— Gilbert, Annakn der 
^B?hyaik, torn. Ix. p. 99. 

^k 13. Singular Explosions of Fulminating Mercury, and Ftd- 
* minoHftg Siirer.— During a lecture m the Laboratory of Yale 
College, about 100 or 150 griuns of fulminating mercury lay 
on a stool, and were covered with a glass receiver of about five 
I or MX quarts capacity. A small quantity of tlie same powder, 
■ 'Vt the distance of a few feet, was merely flashed by a coal of 
P -fire, but without explosion. In a manner not easily understood, 
Uie whole powder under the glass receiver instantly exploded 
with a dreadful report ; but, what was particularly remarkable, 
ibe glasB was merely bfled up a little, and was shattered by its 
&11, wkUe the stod, made i^ fir plank, an inck'and a ludf thick, 
on which the powder lay, hud a hole blown quite through it, al- 
most as large as the palm of ifie /mnd. The whole effect of 
die exploeaon was confined to the stool, every thing around 
having remained uninjured. 

An effect almost equaUy singular took place lately in the 
same laboratory, with some fulminating silver on the point of a 
knife, which was about to be put upon a plate of copper, con- 
nected with one pole of a galvanic battery in active operation. 
The other pole was not touched by the experimenter, but, pro- 
bably by the influence conveyed through the floor of the room, 
the powder exploded the moment the knife touched the plate of 
copper. T/ie knife blade Teas broken in two, and one half of it 
ihrcKiin to a distance among the audience. — Silliman's Ameri- 
^^fOn Journal of Science, No, 2. p. 168. 

^v 14. Potash in Sea-water. — Dr Wollaston has recently ascer- 

^Rsined the existence of potash in sea-water. He estimates the 

prt^rtion of this alkali, which be supposes to exist in the state 

of sulphate, at something less than jo'ootb part of llie water at 

its average density. 

15. Analysis ^the Water of the Dead Sea. — M. Gay Lussac, 
1 analysing the water of the Dead Sea, brought home by M. 
e Comte de Forbin, found it to con^st of 

Muriate of soda, - . . 6.9S 

Muriate of lime, - . . _ 3,98 
Muriate of magnesia, - - . 15.31 
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Specific gravity at IT centigrade^ 1.S288* It eoataina also a 
small quantity of muriate of potash, and traces of a sulphate, 
which is probably sulphate of lime.— -^nn. de Chim. et dt 
Phys. torn. xi. p. 197. 

16. New Vegetahk JOcaU called Ddplwntj di$oomered hy M. 
M. Lcusaigne and FeneaeUe.-^In analysing the seed of the Dd- 
phinium Staphysagria^ these able chemists have discovered a 
new alkali combined with malic acid. It is a very fine white 
crystalline powder, without smell, appearing brilliant in the sun. 
When thrown upon burning coals, it melts, and bums without 
residue, emitting a white thick smoke of a particular odour. 
It is little soluUe in water, but alcohol and sulphuric ether dis- 
solve it with facility. It forms with the sulphuric, nitric, hy- 
drochloric and acetic acids, salts which are very soluble, and 
are extremely Intter and acrid. Potash, soda, and ammonia, 
precipitate the new alkali in a flocculent form.— ^nn. dt Chm* 
it de Phy8.y torn. xi. p. 188. 

X 

III. NATURAL HISTORY. 

MINEEALOGY. 

17. Mintrahgical Map of Scotland. — Professor Jameson has 
been employed for many years in investigating the minera- 
logical structure of his native country, and has now, we un- 
derstand, collected so extensive a ^ries of facts and observa- 
tions, that he will soon be able to present to the public a Map 
of the Mineralogy of Scotland. Dr MacCuUoch, who has had 
the good fortune to be employed in mineral researches in 
Scotland, at the expence of Government, has it also in agitation 
to publish a Map illustrative of the Geology of this country. 

18. American Geological Society. — An American Geological 
Society has been lately established by an association of gende- 
men, residing in vaiious parts of the United States. 

19. Mineralogical Society of Petershurg.'^A. mineralogical 
society has been established in St Petersburg, of which Barcm 
Von VietinghofF is president. When we consider the extent of 
the Russian Empire, and the exti-a ordinary variety of mineral 

2 
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(|»ixlucUoas which it ofTorda, much important and useful infpp- 
ition ia to be expected from this newly established and very 
{promising association. 

20. Statue of Memnon. — Dr Rivhardson, who accompanied 
tijoni Belmore to Egypt, has presented us with a piece of 
Abe famous Statue of Memnon. The rock is a highly crystaJliz- 
;«d sandstone or granular quartz, in some parts intermixed with 
1 ochre of iron. The same variety is met with in this country, 
;l also alwunds in the mountains of quartz-rock that extead 
L;dirough several districts in India. 

91. Qtutrts-Bock in North America. — This mountain rock, 
Irhich was first particularly examined in Great Britain by the 
luthor of the Mineralogy of the Scotlisli Isles, has been dis- 
•Dvered in vast abundance in America by Humboldt and 
lOier travellers. In the last number of Silliman's " Journal of 
Science," it is described as occurring in great beds, associated 
iritfa limestone, clay-slate, mica-slate and gneiss, in the north- 
part of Massachusets. 
22. Salt Mines of FiSicsfca.-^Some mineralogists are of o|ri- 
^^on, that the salt-beds of Viliiczka are contiuned in that forma- 
^n of limestone named " Alpine limestone.'" The later ob- 
^iervalions of M. Beudant, however, would seem to prove not 
'only that the sail formation of Viliiczka, but also that of Saiz- 
'"burg, merely rests on this limestone, but in no case is included 
in it, and is covered by a variegated sandstone. 

S3. Geognostical situaiion of Lapis Lazuli. — Mr Mohr has 
ascertained by actual examination, that the lapis lazuli of the 
Lake B^kal occurs along with calcareous spar and silver white 
mica, in a vein which traverses granite. 

24. — Geognostical Situaiion of the Blue Copper ofCkes^. — 
This beautiful copper is frequently associated with malachite 
and red iron-ore. It is disseminated in a sandstone forma- 
tion which rests on primitive rocks, and is covered by Jura 
limestone. The sandstone is a compound of grey felspar, grey 
quartz, and silver-white mica, and is sometimes intermixed with 
clay. The sandstone strata alternate with beds of a slate-clay, 
which inclines to clay-state. These rocks rest on primitive clay- 
slate. The clay-slate contains a large vein of copper-pj-rites. 
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which does not shoot mto the superincumbent sandstone. Se- 
ven strata of sandstone have been cut through by the mhung 
. ^yperations, of which some are metalliferous, others not 

1st stratum^ metalliferous, * 6 metres. 
2d stratum, sterile, - 5 

3d stratum, metalliferous, .- 6 

4th stratum, sterile, - 2 

5th stratum, metalliferous, ^ 8 
6th stratum, sterile, - - 1 

7th stratum, metalliferous, - 1 

S4 metres. 
The blue copper occiu's sometimes irregularly disseminated in 
the sandstone ; sometimes in masses j&om the dze of a pea to 
that of a man^s head, and these are* either pure or intermixed 
with gi^s of felspar and quarts, or the crystals are enveloped 
in a fine day. The malachite and red iron-ore have the same 
geognostical portion as the blue copper. Cordier, to whom we 
owe the preceding description, considers the sandstone as a me- 
chanical deposit, and hence has great difficulty in explaining the 
mode of occurrence of the ores. We are convinced that the 
sandstone an^ ore have been in solution at the same time, and 
therefore are to be considered as the result of a cotemporaneous 
process of crystallisation. 

26. Primitive Form qfChromaie of Lead.^^-M. Soret of Ge- 
neva has described sixteen crystallisations of this valuable mine- 
ral : he makes its primitive form an oblique prism, of which the 
transverse section is a rhomb of about 91° 27' and 88° 32', 
and in which the incidence of P upon the arret H is 102° 51'. 
The ratio of one of the sides of the base to one of the arrets of 
the prism is as 7 to 18. This primitive form, as well as that 
given by Haiiy, is compatible with the optical properties of this 
crystal, as determined by Dr Brewster. See the Annate^ des 
Mines, 1818, torn. iii. p. 479. 

26. Primitive Form of Cinnabar. — From the examination 
of two crystals of cinnabar, the Abbe Haiiy was led to consider 
its primitive form as a regular hexahedral prism. In conse- 
quence, however, of having received a complete set of crystals 
from the mine of Almaden in Spain, he has now found that its 
primitive form is an acute rhomboid. The smallest incidences 
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«f the feces arc 71" 48% and the greatest 108* IZ. The semi- 
diagonala of each rhomb are one to another as ^ iSlo J%. 
This form is also compatible with the optical properties of dn- 
nabar. See Ann. de Chim. el Phyi. vol. ^iii. p. 64., and Wer- 
■merian Transactions, vol. lii. p. 52, now in the press, 

27- Edinburgh College Museum.— The classical collection of 
'■Jwology, purchased by the University of Edinburgh from "M. Du- 
hfresne of Paris, has arrived in excellent condition, and is now de- 
'posited in the CoUege, The most striking and valuable part of 
the collection is the birds. These are in a state of perfect pre- 
servation, and are so put up as to be capable of any arrange- 
Snent the Professor of natural liistory may choose to adopt, and 
nbe^des, are admirably fitted for the purpose of study. When 
'Wded to the present collection in the Museum, it wiU form a 
tnost Interesting and splendid display of fully 3000 specimens. 
A very beautiful collection of upwards of 800 eggs, accurately 
.named, adds to the value of this department of the Museum. 
The cabinet of insects contains upwards of 12,000 specimens, 
■U in the highest preservation. To these there has just been 
■ added 1500 s^iecimens of splendid and rare insects "fi-onl the 
i BnizUs. The collection of shells amounts to nearly 4000 spe- 
'-ijmens, arranged and named according to the system of La 
' Marck. Along with this part of the cabinet of Dufresne is a 
valuable series of fossil shells, and a numerous collection of 
4 echini, asteriae, and coralha. 

I S8. Curious Jact respecting the Swallow. — Captain Camii- 
' chael, an intelligent and active obser^-er, mentions lo us the 
following fact resjiecting the natural history of the swallow. 
Swallows are birds of passage at the southern extremity of 
Africa, as well as in Europe. They return to the Cape' o£ 
Good Hope in tlie month of September, and quit it again 
in March and April. Captain Carmichacl happening to be 
' stationed for some time at the eastern extremity of the colony, 
^ B par of these birds (Hirundo capemns) soon after their ar- 
' rival built their nest on the outside of the house wherein he 
'lodged, fixing it against llie angle formed by the wnll with the 
'board which supported the eaves. The whole of this nest was 
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covered in, and it was furnished with a knoig nedc car passage, 
through which the birds entered and came out It resembled 
a longitudinal section of a Florence oil flask. This nest havii^ 
fidkn down after the young Inrds had quitted it, the same pair, 
as he is disposed to believe, built again on the old foundation in 
the month of February following ; but he remarked on this oc- 
casion an improvement in the oonstrucdon of it, which can hard- 
ly be referred to the dictates of miere instinct In building the 
first, the birds were satisfied with a single opening, but this one 
was furnished with an opening at each side ; and on watching 
their motions^ he observed that they invariably entered at one 
ade, and came out at the other. One object obtained by this 
improvement, was saving themselves the trouble of turning in 
, the nest, and thus avoiding any derangement of its interior eco- 
nomy. But the chief object appeared to be, to facilitate 
their escape from the attacks of serpents, which harbour in the 
roofs of thatched houses, or crawl up along the walls, and not 
unfrequently devour both the mother and her young. 

29. Discovery of Human Skulls in the samejbrmation as thai 
which contains remains of Elephants^ Rhvnocerij S^c, — Some 
years ago Admiral Cochrane presented to the British Museum 
a human skeleton, incased in a very compact alluvial aggrega- 
tion of coral and other similar matters. This curious specimen 
was at first considered as a true Secondary limestone, and there- 
fore as afiFording evidence that the human species had been call- 
ed into existence during the formation of the Secondary strata. 
Geolo^sts pointed out the inaccuracy of this opinion, and proved 
that the inclosing mass was not a portion of the older strata of the 
crust of the Earth, but merely a portion of one of those calca- 
reous formations daily taking place on the shores of the West 
India islands. It is well known to geologists, that several ex- 
tensive tracts in Germany are covered with a deep deposit of 
calcareous tuffa, which contains fossil remains of the mastodon- 
ton, megatherium, Irish elk, (Alci gigantea, Blum.), and ele- 
phant (Elephas primigeni), and other colossal animals, which are 
now considered as extinct. In this very ancient alluvial forma- 
tion, human skulls have been discovered ; and if the statements 
given in regard to this interesting discovery, at Meissen in Sa- 
xony, be correct, we have obtained a proof of the co-existence of 
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the human race, with the gigantic niegatliem, elks, and ele- 

■ 90. Wolves of HudsoiCs Bay. — Mr Macnab informs us, that 
in Hudson's Bay there are three varieties of the species, distin- 
euished by the size of iheir skins, and colour of the fur. In two 
kinds the colours of tlie pelt are alike, the greatest number are 
grey, Interspersed with black liairs, particularly about the upper 
part of the hind legs ; a few of both sizes are found black, and 
some of a dingey-white ; the largest are always in woody re^ons, 
seldom seen in numbers together; seven is the greatest assemblage 
ever seen at one time The small sized are found in the pl^ns 
and boundless prairies where the bufialoes resort : there tliey are 
numerous, and are often seen in dozens, annoj'ing and feeding 
on these animals. These ne\'er change to a white colour in winter. 
The third are of a beautiful white, like the arctic fox, the 
fur being much longer, thicker, and more valuable ; they 
axG never found but in sterile and desert re^ons, where the so- 
litary Esquimaux ranges the dreary waste. 

BOTANY. 

31. Red Snow Jbund to be produced by a Fungus of the ge- 
nus Uredo. — Mr Francis Bauer, whose dexterity in the use of 
the microscope is well known, has published in the Quarterly 
Journal, N" xiv. p. 222. a series of microscopical observations 
on the red snow found in Baffin's Bay by Captain Boss. He 
has put it beyond a doubt, that the colouring particles consist of 
a new species of Uredo, which grows upon the snow, and to which 
he has given tlie appropriate name of Undo nivalis. He found 
the real diameter of an individual full-grown globule of this iua- 
gas ta he the one thousand /iixhundredik part of an inch. Hence, 
in order to cover a single square inch, two million Jive hundred 
and sixty thousand of these are necessary. 
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32. Detonating Mud in South America. — Don Carlos del 
Fozo has discovered in the Llanos of Monai, at the bottom of 
the Quebrada de Moroturo a stratum of clayey earth, which 
inflames spontaneously when slightly moistened, and exposed for 
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mlcmg time to the rajrs of the tropcal sun. The detonation df 
this muddy substance is very violent It is of a black cqIouy, 
soils the fing^^ and emits a strong smell of sulphur.— -Hum* 
faoldt^s Personal NarraHvey vol. iv. p. 268. Note. 

88. Meteoric Phenomenon called the Lantern of Maracay- 
io.— This luminous phenomenon is seen every night on a moun- 
tainous and uninhabited spot on the borders of the river Cata- 
tumbo, near its junction with the Sulia. Being nearly in the 
meridian of the opening of the Lake of Maracaybo, navigators 
are guided by it as by a lighthouse. This light is distinguish- 
ed at a greater distance than 40 leagues. Some have ascribed 
it to the efiects of a thunder-storm, or of electrical explo^ns, 
which might take place daily in a pass in the mountains ; while 
others pretend that it is an air-volcano. M. Palacios observed 
It for two years at Merida. Hydrogen gas is disengaged fjiom 
the ground in the same district : this gas is constantly accumu- 
lated in the upper part of the cavern Del Serrito de Monaiy 
where it is generally set on fire to surprise travellers.— See Hum- 
boldfs Personal Narrative^ vol. iv. p. 264. 

34. Hot Springs of La Trinchera, — The hot springs of La 
Trinchera are situated three leagues from Valencia, and form a 
rivulet, which, in seasons of the greatest drought, is two feet 
deep and eighteen feet wide. Their temperature is 90.3 centi- 
grade, from which it appears that they are the hottest in the 
world, excepting only those of Urijino in Japan, which are as- 
serted to be pure water at the temperature of 100°. Eggs 
plunged in the Trinchera springs were boiled in four minutes. 
At the distance of forty feet from them, other springs are found 
entirely cold. The hot and the cold streams run parallel to 
each other ; and the natives obtain baths of any given tempera- 
ture, by digging a hole between the two currents. — Id. 

35. Excavations of Ants at Valencia, — M. Humboldt in- 
forms us, that ants abound to such a degree near Valencia, that 
their excavations resemble subterraneous canals, which are filled 
with water in the time of the rains, and become very dangerous 
to the buildings. 

36. Bottle thrown out from, the Alexander, -^^ine of the bottles 
thrown out from the Alexander, (one of the ships lately sent 
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under Captain Ross to the Arctic Regions), on the S4th of May 
1818, in north lat. 57" 52', and west long. 44" 36', was picked 
up on the Island of Bartragh, in the Bay of KiUala, on the coast 
of Ireland, on the 17th of March 1810, banng Boated across 
the Atlantii; at the rate of about four miles a day, by the in- 
fluence, no doubt, of one of the deflected branches of the Gulf 
Stream.— See Quarterly Review, N" xli, p. 255. 

37. Atmospherical or Meteoric D-ust. — Professor Rafinesque 
t£ New York, in a paper on atmospheric dust, maintains, that 
an imperceptible dust falls at all times from the atmosphere, 
and that be has seen it on Mount .<^tna, on the Alps, on the 
Alleghany and Catskill Mountains in America, and also on the 
Ocean. This is the same dust which accumulates in our apart^ 
inents, and renders itself peculiarly visible in tbe beams of the 
Sim. He has found it to accumulate at the rate of from one- 
iburtli of an inch to one inch in a year, but in such a fleecy 
state, that it could be compressed to one-third of its height. 
Hence, he takes tlie average of the yeaily deposit at about one- 
sxth of an inch, — American Journal (^ Science, N" iv. p. 397. 

38. Nicojack Cave, in which a Biver, Itas its origin. — This 
siiigular cave, wliich has been only recently described by the 
Reverend E. Cornelius, is situated in the Cherokee country, at 
Nicojack, the N.W. angle in the map of Georgia. It is 20 
miles S.W, of the Look-out Mountains, and half a mile from 
tile Boulh bank of the Tenessee River, It is atuated in llie 
Racoon Mountain, which licre fronts to the north-east. The 
mouth of the cave, whicli is about 160 feet wide, and 50 feet 
high, is in a precipice formed of immense layers of horizontal 
limestone. Its roof is formed by a solid and regular layer of 
limestone, having no support but the sides of the cave, and as 
level as tbe floor of a house. This cave is traversed by a stream 
of cool and limpid water, wliich is 6 feet deep and 60 feet wide 
at the mouth of the cave. A few years ago. Colonel James 
Ore followed the course of it up tlie cave for three miles in a 
cur*e, but was stopped by a fall of water. The first direction 
of the cave was S.W., then S., and then S.E. by S. Great 
quantities of nitre ore found in tliis cave. Mr Cornelius found 
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100 human sioins in the cave in the spaceof tweityfeet squate; 
—Id. N» iv. p. 880. 

39. New Weights andMeasures. — The following note contains 
the substance of the report of the Commissioners appointed by 
the Prince Regent for conmdering the subject of weights and 
measures. 

1. With respect to the actual magnitude of the standards el 
length, the Commissioners are of opinion that there is no suffi- 
cient reason for altering those generally employed, as ** there 
18 no practical advantage in having a quantity commensurable 
to any original quantity existing, or which may be ima^ned to 
exist, in nature, except as affording some little encouragement to 
its common adoption by neighbouring nations.'" 

2. ** The sub-divisions of weights and measures at present 
employed in this country, appear to be far more convenient for 
practical purposes than the decimal scale."" ** The power of 
expressing a third, a fourth, and a sixth of a foot in inches, 
iirithout a fraction, is a peculiar advantage in the duodecimal 
scale ; and for the operations of weighing, and of measuring car 
pacities, the continual division by two renders it practicable to 
make up any given quantity with the smallest possible number 
of weights and measures, and is far preferable in this respect to 
any decimal scale."" The Commissioners therefore recommend, 
that ^^ £dl the multiples and subdivisions of the standard to be 
adopted should retain the same relative proportions to each other, 
as are at present in general use.'' 

8. That the standard yard should be that employed by General 
Roy in the measurement of a base on Hounslow Heath, as a 
foundation of the great trigonometrical survey. 

4. That in case this standard should be lost or impaired, it 
shall be declared, that the length of a pendulum vibrating se- 
conds^ mean solar time in London, on the level of the sea, and 
in a vacuum, is 39' 137^ inches of the standard scale, and that 
the length of the French metre, as the 10 millionth part of the 
quadrantal arc of the meridian, has been found equal to 
39.3694 inches. 

5. That ten ounces troy, or 4800 grains, should be declared 
equal to the weight of 19 cubic inches of distilled water at the 
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■"temperature of 50°, and that one pound avoirdupois must coa- 
tain 7000 of these grains. 

6. That the standard ale and corn gallon should contain exactly 
ten pounds avoJrdupms of distilled water, at 63^ of FahrenliEat, 
being nearly equal to 277-2 cubic inches, and agreeing with the 
standard pint in the Exchequer, which is found to contain 
«ctly HO ounces of water. The customary ale gallon contains 
!i82 cubic inches, and the Winchester com gallon 269, or, ac- 
cording to other statutes, 2721 cubic inches ; so that no incou* 
Tenience can possibly be felt from the introduction of a new gal- 
lon of 277.2 inches, — The Commisaoners have not dedded up- 
tm the propriety of abolishing entirely the use of the wine gal- 
lon. 

The report, of which the preceding is a brief abstract, was 
agned, on the 24th June 1819, by Sir Joseph Banks, Bart., 
Sir George Clerk, Bart., Mr D, Gilbert, Dr Wollaston, Ur 
Young, and Captain Kater; and we have no doubt that its 
conclusons will be gratefully adopted by Parliament, and by 
the country at large. To the Report is annexed a very able 
and interesting Appendix, drawn up by Dr Thomas Young. 

40. Prepuratinn rfOp^um in India. — In the article on the 
preparation of opium, published in this Number, the author was 
not aware of the changes which had been adopted in the manu- 
&cture of it after the year 1799, when, under the government 
of Marquis Wellesley, the plan of having it procured by ogen- 
1^, under the charge of a civil ser\'ant, was introduced. All the 
abuses that had prevailed in the preparation of the drug, adul- 
teration, fallacious envelopes of the cakes, short weight, &c, 
were at that period abolished, and, ever since, the utmost care has 
been taken, that the opium put up at the Company's sales shall 
be in the utmost state of purity, that the envelopes shall be of 
the due degree of thickness, and the drug of the proper ciVKast- 
ence. Dr John Fleming, M. P. then President of tfie Medical 
Board at Calcutta, had the merit of having formed and retwrn- 
mended this plan of providing the opium, and, on his return to 
England in 1803, he received on this account a rennmeration 
ftom the Honourable Court of Directors, of Sicca rupees 50,000, 
or L. 6250 Sterling. 
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Abt. XXXIX.— Zwf of PcUenis granted in Scotland airio^ 
12/A May 1819. 

10. X O John Smith of Bermondsey, in fee county of Surrey, 
wbbd-merchant, for ^^ Improvements in making arms or axle- 
trees for coaches, carts, waggons, and all other descriptions of 
carriages.'" Sealed at Edinbui^h, Slst May 1819. 

11. To William Bukdy, of the town of Camden, in the 
>^county of Middlesex, mathematical instruftiettt maker^ for his in- 
vention of ^^ certmn machinery for breaking and preparing flax 
and hemp.*" Sealed at Edinburgh 21st May 1819. 

19,. To Patten Smith and Hugh Macmobban, both of 
Roscrea, in the county of Tipperaray in Ireland, distillers, for 
their invention of improvements in the oonstiPuction ^' or forma- 
tion of stills, boilers or evaporators, to be heated by steam.^ 
Sealed at Edinburgh 21st June 1819. 

13. To Henby Stubbs of St James^ Street, in the parish of 
St James, and county of Middlesex, blind-manufacturer, for his 
invention '^ of a moveable heel for boots, dboes, and other pur- 
poses.'' Sealed at Edinburgh 21st June 1819. 

14. To Alexandeb Hadden of Aberdeen in Scotland, for 
an " improved manufacture for carpeting.'' Sealed at Edin- 
burgh 21st June 1819. 

15. To William Hutt of Shacklewell, in the countv of 
Middlesex, printer and stereotype founder, for his invention <rf 
" certain improvements on printing machines." Sealed at Edin- 
burgh 29th July 1819. 

16. To John Chancellob of Sackville Street, Dublin, 
watchmaker, for his invention of " an instrument for turning 
the leaves of music-books in a simple and effective maimer, 
with or without pedal-w6rk attached." Sealed at Edinburgh 
SOtli August isig. 

17. To William Brunton of Birmingham, in the county of 
Warwick, engineer, for his invention of " certain improvements 
in steam-engines, by which a saving in the consumption of fuel 
is effected, and the combustion of smoke is more completely at-* 
tained.'' Sealed at Edinburgh 11th September 1819. 



P. Neill, Printer. 
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Aad, hyposulphurouB, aud ita compoundn, page 8. — hyposulphuric, 
209. — new one discovered in the Viburnum opulus, ib. — purpu- 
ric, ib. 

Adie, Mr, on s new hygrometer, made of the internal membrane of 
the Aruhdo phragmites, 32— bis description of the patent sym- 
pieaometer, or new air barometer, 51. 

Agates, method of colouring, 341. 

Alison, Dr, on the physiology of the nervous system, 404. 

Alka/l.tiew vegetable, called Strychnine, 2IO.~Another new one 
called Delphine, 41S. 

Amici, M. on tbe motion of aap in vegetables, 214. 

Analysis, indetermtnatf., application of, to the elimination of the un- 
known quantities from two equations, 29. 

Anchors, melliod of weighing, used by the natives of the coast of 
Coromandel, 60. 

AnU, encavations of, at Valencia, 424. 

Apennines, geognosy of, 911, 

ApophyUiie, on a new optical and mineralogical %\ 

Arbmy HVl, verification of the latitude of, 300, 

Arragoniie, structure of, 6. 

Atbestus fibres recommended for micrometers, 202. 



Babbagc, Mr, on prime numbers, -W*. 

Baffin's Bai/, singulai' optical illusion seen in, 202. — account of thf 

expedition to, 150. 
Bagncs, Val lie, inundation of tlic, 187. 
Bald, Mr, on the temperature of air and of water in tlie coal-mines 

of Great Britain, 134. — on the skeleton of a whale discovered in 

Scotland, 393.— on coal fields, 409. 
BarUnv, Mr, his discoveries in magnetism, 344. 
Barthdinuf, Erasmus, his discoveries respecting double refraction, 

891. 
Barystroniianile, a new mineral, notice respecting it, .^80. 
Bmnfi}^, Col. on the diurnal variation of the needle, 403. 
Beaver, fossil remains of, fount! in Perthshire and Berwickshire, I77. 
Bengal, progress of botany in, 3'6. 

Berzelins, M. on some compounds which depend on very weak af- 
finities, fi3. 243. 
Biul, M. on the length of the seconds pendulum at Unst, 77.— on 

the magnetic qualities of mica. 20(5. — on the production of light, 

by breaking glass-balls filled with osygen, 20y. 
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Black-lead mines^ account of, ISO. 

Botnnv^ process of, in Bengal, 576. 

Ih..z'L notice of scientific travellers in, 218. SS7. — Swainspn's travds 
in, S6Q, 

Breguet^s chronometer for reckoning minute parts of a second, 325. 

Brewster y Dr, on a new optical property of apophy]lite,'l. — on the 
structure and refractive power of the coats and humours of the 
human eye, 42. — on a singular optical property of tabasheer, 1 47. 
—on a remarkable affection of the retina, 235. — on the phos- 
phorescence of minerals, 383.— on the pyro-electricity of Nadel- 
•tein^ 205. 

C 

Cahrimotor, Dr Hare's, 41 4. 

Caltott Hill, geognostical description of, 359. 

Cape of Good Hope, geognosy of, 283. 

Caraccoiy destruction of, by an earthquake, 272. 

Carmichael, Captain, on a singular fact respecting the Cape swallow^ 
421. 

Catalogue of thirty-six principal fixed stars, 321. 

Chromate of Lead, primitive form of, 420. 

Chronometer, new, for reckoning fractional parts of a second, 323. 

Cinnabar, primitive form of, 420. 

Circle, repeating, I99. 

Coal'Jields, account of, 409- 

Coal-mines of Great Britain, temperature of air and water in, 134. 

Colby, Gaptain, on a singular instance of refraction, 41 1 . 

Comet of 1«18, first, 1 99.— second, ib. — third, 200. — account of a re- 
markable one, which has returned 5 times, 390. — of 18 19, first, 
4Dl. — second, 410. 

Compounds, examination of some, which depend on very weak affi- 
nities, 63. 

Congo, whirlpools of the river, 21 6. 

ConifercB, physical distribution of, 315. 

Copper, blue, of Chessy, 419. 

Cornelius, Mr, on an insect which destroys horses, 381. 

Com, singular fact respecting the, 407. 

Crystallography, new systems of, 211. 

Cuticle, structure of, 213 colour of, ib. 

D 

Dead Sea, analysis of the water of, 417. 

Deaf and Blind, notice concerning a boy bom, I7I. 

Betphine, a new vegetable alkali, 418. 

Dendera, temple at, 36. 

Detonating mud, account of, 423. 

Diamond mine at Panna, 49. 

Double refraction of light, history of, 289. 

Dufresne's collection of natural history, 421. 

-Dwfong and Petifs experiments on heat, 210.— <m roecific heat. 405. 

Du^t meteonc, showers of, 233. 



P Sarth, form and structure of, 198- 
'Earthquake which destroyed the Caraccas, 272. 
Edinburgh, neighbourhood of, account of its geognoay, 352. 
I ' Ekclrlcal &sh, ^06. 

Expedition to tile North Pole, 130. — overland from Hudson's Bay 

to the Arctic Ocean, 915. 
Etfe, human, structure of, 4S. 

F 
Firmtu't experiments on the magnetizing influence of th« violet 

rays, 241. 
Fitk, electrical, 206. 

Fleming, Dr, on the arctic and skua gulls, 97- 
Erogf, on the respiration of, 214. 

Fuhninaling silver and mercury, singular fact respecting, i)?- 
F^e, Dr, on the quantity of saUne matter in the water of the North 

Polar Seas, I60. — on the plants which yield iodine, 254>. 
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Galvanic pile, account of a new one, 388. 

Gangex and Jumna, sources of, 127- 

Gasfire, account of, 350. 

Ga» lamp, description of a portable one, 373. 

iGag-Luitac's analysis of the water of die Dead Sea, 417. — on the 
gas fire, 850. Note. 

'GtSbs, Colonel, on the influence of light upon magnets, 242. 

GUscck&i Sir Charles, on the temporary residences of the Greenland- 
ers during the winter season, and on the population of North and 
South Greenland, II7. 

Gordon, Dr, on the human eye, 42. — on the human cuticle, 213. 

Mr D. dencription of his portable gas lamp, S73. 

Granite, geognostical relations of. 111. — subterraneous sounds in 
rocka of, 4.13. 

Graviti/, experiments shewing that it acts equally on light and heavy 
bodies, 20S. 

Greenland, North and South, population of, 117- 

Greenlanders, tlieir temporary residences during the winter sea- 
son, 117. 

Greenslonc, account of, I3R, 

Gulis, arctic and skua, observations on, ^7. 

H 

Hamillon, Dr Francis, on the diamond mine of Pnnna, 4g. 

Hare, Dr, on the cnlorimotor, 4) 4. 

Jffarmoloine, on the structure of, 7. 

Heal, specific, relation between it and the weight of the atoms of b* 

dies, 41.'). 
Heron de ViUe Fossi:, on mineral wealth, Sll. 
Hersckel, Mr, on hyposulphurous acid, 8. 

- Sir W. on the distance of die fixed st«rs, 201. 
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Hibbert, Dr, notice by, concerning David Gilbert Tate, a lad bom 
deaf and blind, 171 --—on the rocks of Shetland, 29^. 

Humboldt on the earthquake which destroyed the town of Carac- 
cas, 272.— on detonating mud in South America, 423.— on the 
Lantern of Maracaybo, 424. — on the hot springs of La Trinche- 
ra, ib. 

Hunter, Mr, on an unproved self-acting pump, 79-— on a new re- 
taining syphon, 204. 

Hygrometer, new, made of the internal membrane of the Arundo 
pnragmites, 32. — account of an improved, 11 6. 

Hyposulphite of lime, 11. — of potash, 19-— of sotla, ib — of ammo- 
nia, ib. — of baryta, 20. — of strontia, ib.— of magnesia, 21. — of 
alumina, ib.— of iron, 22. — of copper, ib.— of zinc, 24.— of man- 
ganese, 24.— of tin, ib.— of lead^ ib. — of silver, 26.— of potash and 
silver, 27.— of mercury, 28.— of soda and silver, 398.— of ammonia 
and silver, ib. — of lime and silver, 399— 'of strontia and silver, 400. 
of lead and silver, ib. 

Hyposulphuric acid, 209. 

Hifposutphurous acid, 8. 

IJ 

Jameson, Professor, on tlic gcognostical relations of granite, quartas- 
rock, and red sandstone, 109'— on the black-lead or graphite of 
Borrodale, of Ayrshire, and of Glenstrathfarrar, 130.— on secon- 
dary greenstone and wacke, 138.— on veins which connect mine- 
ral beds, 144.— on trap veins, 145. — on the geognosy of the Cape 
of Good Hope, 283. — on the geognosy of die neignbouriiood ot 
Edinburgh, 352. 

Jan May en, island of, its appearance and productions, 121. 

Insect, account of a poisonous one that destroys horses, 381. 

Instruments, wind, Poisson's researches on, 204. 

Inundations of the Val de Bagnes, 187. 

Iodine, plants which yield, 254. 

Iron, meteoric, masses of, lists of, 232. 

Jumna and Ganges, sources of, 127- 

K 
Kater, Captain, verification by, of the latitude of Arbury HUl, 200. 

L 

Im Gratige's theory of meteoric stones, 222. 

Lamp Gas, description of a portable one, 373. 

Lampadius on metallurgy, 212. 

Lantern of Maracaybo, 124. 

Lapis lazuli, gcognostical situation of, 419. 

La Place on the fonn and structure of the Earth, I98. 

Larck'bark, use of, in tanning leather, 315. 

Laasaigne and Feneuellc on a new vegetable alkali, 418. 

Livingstone, Dr, on an improved hygrometer, 11 6. 

Lthration of the moon, I98. 



Ughl, influence of, in the developement of magnetiBui, 23g. — history 
"^ ^Jf the polariaation and double retraction ofj 289- 
I lAsard, live one found in a Beam of coal, 214. 

1' ^ 

MacCuUoch, Dr, on the colouring of agates, S41. 
Magnesia alia, sruiiy/iBo{, 24S. — subsulphate and submuriate of, 232 
Magnetic observations made during the Arctic expedition, 208, 
JUagaelimn of mica, 20(>. 
. new discoveriea respecting, 344. 

Jllatwoisin, formation of the Lake of, 187. 
MedilerraHean, pioaitions of thirty -four places in the, 322, 
MoMmilian, Prince, his travels in Brazil, 340. 
JlSenmon, statue of, 419. 
Xemnonium, account of the, 40. 
Jdetallarg^, Lampadius on, 212. 

Meteoric stofies, list of those which have fallen, down to 1819, 22S. 
Mica, magnetic qualities of, 206, 
MKrometert, asbestus fibres recommended for, 202. 
Microscopes, single, a new method of making them of glass, 8S. 
Mineralogical Society of Dresden, 21 1. 
MineraU, phosphorescence of, 383. 
Moon, libration of, igS. 

Moreifn, Mr, new revolving steam-engine, 348, 
Moric/tini's experiments on the magnetising influence of the violet 

rays, 239- 
Mud, detonating, account of, 423. 
Mummy-jnU, 36. 

Murray, Mr, on the course of the Niger, and on the interior of Afri- 
ca, i63. 
Mutical sounds from granite rocks, 413. 

N 

Nadelitnn, pyro-electricity of, 205, — difference between nadelstein 
and raeaotype, 206, 

Nautical top, description of, as constructed by Mr Troughton, 105. 

Neill, Mr, proofs by, that the beaver was formerly a native of Scot- 
land, 177. 

Niger, course of, l64. 
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Opium, preparation of in Great Britain, 258. — In India, 427. 
Optical illusion seen in Baffin's Bay, 202. 
Orrery, account of a new one, 410. 
Oxygenated water, properties of, ,208. 



Panna, deacription of the diamond mine of, 49. 

PatenU, list of in Scotland, 219, and 428, 

Pelletier and Cavenlou on a new vegetable alkali, 210. 

Pendulum, secoyidi, comparison between the length of, as dctetmmed 
by Mr Whitehurst and Captain Kater, 15 — on the length of, ob- 
served at Unst, 77. 



^ 



J 



434 INDEX. 

PendtUum, on the length of> 325. 

Phosphorescence of the Meditemmean, 237.— <^ mineralit, aoooimt of 

the, 383. 

Plat(fair, Professor, on the slide of Alpnach,l9S. — ^witnesses the ex- 
periments of Morichiui on the magnetising influence of the violet 
rays, 241. 

Pouion's researches on wind instnmients, 204^— ^n the libmtion of 

the moon, 198. 
Pdaruaiwn of light, history of, 289- 
Potash found in sea-water, 417* 

Prime numbers, demonstration of a theorem relating to, 46. 
Prizes adjudged, 218. 

Pump, description of an improved self-acting, 79* 
Purpuric acid, 209. 

Pyramid, great, recent discoveries respecting, 88. 
Pyro-^ectridiy of Tourmaline, 205. — of Nadelstetn, ib, 

Q 

Quartz^rock, geognostical relations of, 113. 419* 

R 

Rqfinesque on meteoric dust, 425. 

Rainbow, Dr Watt's theory of, 203. 

Red Sandstone, geognostical relations of, 115. 

Refraction, case of unusual, 411. 

double, history ot\ 289- 

Repeating circle, 199« 

Ridol/is experiments on the magnetising influence of the violet 
rays, 240. 

Robertson, Dr, on the tides of the Mediterranean, 236. — on the lumi- 
nous appearance of its waters, 237« 

Ross, Captain, account of his expedition to Baffin's Bay, 150. 

Royal Society of Edinburgh, proceedings of, I9I. and 404. 

Rumkcr, Mr, on the longitude and latitude of Valetta, 280. — on th» 
position of tliirty-four places in the Mediterranean, 322. — ^his cal- 
culation of the orbit of the comet of I8I9, 402. 

Russel, Professor, on a singular affection of vision, 271. 

S 

Salt mines of Villiczka, 41 9. 

Sap, motion of, in vegetables, 21 9. 

Scoresby, Mr, on the size of the Greenland whale or Baltena mysticetus, 
$3, — his narrative of an excursion upon the island of Jan Mayen, 
containing some account of its appearance and productions, 121. 
—on the effects of the sea at great depths in augmenting the spe- 
cific gravity of woods, 363, — ^his method of travelling to the Arctic 
regions, 408. 

Sea water from the Arctic regions, quantity of saline matter in, I60. 

Shetland, account of the rocks of, 296. 

Sivright, Mr, on a new method of making single microscopes of 
glass, 81. 
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Skull of a Greek compared with tlmt of a Cannibal, 212. 

Skull*, human, fossil onea found in Gennany, 42B. 

Snoie, red, found to be a fungus, 123. 

Sound, velocity of, 303. 

Specific heat, new discoveries respecting, 415. 

SpMinx in Egypt, recent discoveries concerning, 88. 

5^m^«, hot, of Trinchera, 424. 

Start, fixed distance of, 201. 

Slars, fixed, catalogue of thirty-six principal ones, SSI. 

Steam engine, Kcount of a new revolving one, 348. 

Slryrhnine, a new vegetable alkali, 210. 

Suhkale of potash, structure of, 6. 

Sutzer'B galvanic experiment in 1767,414. 

Swaiiuon, Mr, sketch of his journey in Brazil, SBQ. 

SwalUm), singular fact respecting the, 421. 

Syphon, new retaining, 204. 



Tabasheer, singular optical property of, 1 47. 

Tote, David Gilbert, a boy born deaf and blind, notice concern- 
ing, 171. 

Thebes, eicursion to, with an account of the antiquities recently 
discovered in, SS. 

Thenard, M. on oxygenated water, 208. 

Tides of the Mediterranean, 2S6. 

Tough, Reverend G. on a new orrery, 410. 

Tourmaline, pyro-electricity of, 205. 

Traill, Dr, on a new mineral called Barystrontianite, 380. 

Trajj-veins, description of, 145. 

Trinchera, hot springs of, 424. 

Troaektmi, Mr, on the length of the seconds pendulum, as determin- 
ed by Mr Whitehurst and Captain Kater, 75. — nautical top, de- 
scription of, 105. 

Tyiler, Mr Fraser notice of, respecting the journey of Mr J, B, 
Fraser to the sources of the Jumna and the Ganges, 127- 



VaUHa, position of, determined, 280. 
Variation, diurnal, of the needle, 207. and 403. 

of the needle at different places, 207. 

FeMu which connect mineral beds, 144. — trap-veini, 145. 
Vi^on, on a singular affection of, 273. 
foicaito, Bubntarine, near Shetland, 312. 

W 

Wacke, description of, 138. 

Wallace, Professor, on the application of the indeterminate analysii 
to the elimination of the unknown quantities from two equa- 
tions, 29. — on the use of asbestus fibres for tnicrometers, 202, 

Wallich, Dr, on the progress of botany tn Bengal, 376. 
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Water, compression of, 204. ' 

Water burner, account of the, 350. 

Wattty Dr, his theory of the rainbow, 203. 

Watt9, Mr, observations of, on Captain Kater's experimenU on the 

length of the pendulum, S25. 
Weights and measures^ new ones proposed, 426. 
Wemerian Society , proceedings of, 196. and 407. 
Whale, Greenlanc^ remarks on the size of, 83. . 
Whale, skeleton of, discovered in Scotland, 393. 
Whirlpool* of the Congo, 216. • 

Wodanium, a new metal discovered by Lampadius, 41 S. 
Wollaston, Dr, discovers potash in sea water, 417* 
Wolves of Hudson's Bay, 423. 
Woods, specific gravity of, increased by immersion at great depths in 

the sea, S6S. 

Y 

Young, Mr, on the preparation of opium in Great Britain, 258. 
Yule, Dr, on the distribution of the conifers, 315.*-on the use of 
larch-bark in the tanning of leather, 318. 

Z 

Zambon^s new galvanic pile described, 388.*— his improvements on 
the dry pile, 413. 
?, carbonate of, 250. 
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